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Robert L. Geddes {zocd - €PA

Senior Environmental Engineer | ] ' &,

Monsanto Chemical Company ’ Z2- Sywg Pax e

P.O. Box 816

Soda Springs, ID 83276

Subject: Phase 1 Remedial Investigation/Feasibility Study
Preliminary Site Characterization Report for the
Monsanto Soda Springs Facility

Dear Mr. Geddes:

The purpose of this letter is to acknowledge your timely
subnission of the Praliminary Site Characterizaticn Summary Report
and to transmit EPA's comments on the report toI you (please see
enclosure). The Report submitted on April 23, 1992 was responsive
to the work plan, well-written, and organized in a|fashion that was
relatively easy to follow in most places. The air
pathway/emissions discussions were the most difficult to review and
evaluate due to the lack of complete supporting information for the
assumptions and conclusions discussed in the report.

General and specific comments to the document are provided on
the enclosed pages. The general comments reflect major issues of
concern that could affect Phase II planning and development. The
specific comments deal primarily with explanation and clarification
of particular topics, some of which nust be addressed in Phase II
planning and some of which merely need to be addressed in future
Remedial Investigation (RI) reports.

By this letter, EPA is also proposing a change in the Work
Plan in order to keep the Project moving and avoid duplication of
effort. Rather than have Monsanto revise this pre{liminary Report,
EPA proposes that Monsanto acknowledge and respond to EPA's
comnents in a memo within three weeks of receipt these comments
and subsequently incorporate any nhecessary changes in the Phase IT
Work Plan, during Phase II, and/or in the draft RI report as
appropriate. If this is acceptable to You, please acknowledge your
agreement with this change in your response letter.
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If you have any questions about this letter

comments, please call me at (206)

discuss them at that time or put them on the agendd

on June 17, 1982.

Sincerely,

Enclosure

cc:

Kevin Oates, EPA Superfund
Charles Ordine, EPA ORC
Christine Psyk, EPA Superfund
Lorraine Edmond, EPA ESD

Don Matheny, EPA ESD

Gordon Brown, IDAW

Mike Thomas, IDEW

Jim Eldridge, SAIC

David Banton, Golder Associates

553=2100 and

&oo2/013

or the enclosed
we can either
for our meeting
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EPA COMMENTS on the MONSANTO CHEMICAL COMPANY
PRELIMINARY SITE CHARACTERIZATION SUMMARY REPORT

COMMENTS ON THE DOCUMENT IN GENERAL:

1. Evaluation of the vadose zone as part of [the pedological
investigations was incomplete. It was stated on page 23 (Section
2.5) that the vadose 2one beneath potential sources will be
evaluated for potential to affect ground |water quality.
Potentially affected vadose zone areas were not discussed in
Section 3.5 nor specifically discussed in Chapters 4 or S. The
report states that the sewage evaporation ponds[may affect the
ground water gquality, and that the old underflow solids ponds
affect ground water quality; however, an evaluation of vadose soils
in these areas is absent. It is also possible [that the ground
water may be affected by material or residuals from the old coke
and quartzite slurry pond which did not have liner. = Other
- potentially affected vadose areas should include tae Northwest Pond
' and the active underflow solids stockpile. , _

The Monsanto Work Plan (page 51) states that vadose 3zone
contribution to ground water gquality will be determined from
geochemical equilibria evaluations and ground water data with the
assistance of certain models. The SCR states that fluoride
concentrations have reached equilibrium at the site without
providing documentation or supporting information!

Since data obtained during the Phase I investigation suggest that
portions of the site contain covered and closed impoundments and
that these areas in the vadose zone are potential sources for
contaminant loading to ground water » it is recommended that
additional evaluation of soils beneath the mpoundments be
performed during Phase II to determine their contripution to ground
water quality. :

The types of information necessary for vadose zone evaluation may
include detailed discussions of contaminant fate é.nd transport in
subsurface soils, distance from the bottom of source areas to the
water table, the hydraulic conductivity in sofls beneath the
impoundments, evapotranspiration rates and the associated aquifer
recharge resulting from the infiltration of precipitation, and a
few soil samples down to the water table from selected areas.

2. In order to establish common background values for screening
purposes for both Soda Springs Superfund sites, EPA directed
Monsanto and Kerr-McGee to each take 3 off-site background samples
from agreed-upon locations and then to use the ddlta from all six
locations to establish background. The SCR report includes only
the 3 samples taken by Monsanto. For Phase II, Monsanto should add
the additional 3 data points and re-evaluate whith analytes are
elevated with respect to background. The Work Plan should include
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a chart showing, at a minimm, the range, - mean, and standard
deviation of background samples (n=6, the same 6 samples used by
Kerr-McGee) alongside the range, mean, and standard deviation of
site samples. In addition, several methods of comparison between
background and site concentra®lons #hould de shown.

EPA is not convinced that the RCRA UTL approach used in the SCR is
the appropriate statistical method to evaluate| elevation with
respect to background at this Superfund site. | EPA does not
recommend or have a single approved statistical method for this.
type of screening at Superfund siteg. Rather, EPA prefers to use
several different standards for comparison, such as the background
mean, the mean plus 1 or more standard deviations ¢ and/or broader
regional values, in order to accurately screen for elevation with
respect to background. EPA has no objection to| the UTL method
being one of the comparisons used by Monsanto, but others should be
used as well (for example, Kerr-McGee used the bac ound mean plus
two standard deviations was used as one comparison [value and a very
broad "western U.5," concentration range as a second comparison).

3. The rationale for selection of background ground water wells
was incomplete or confusing. For exanple, Well TWp02 was selectad
as a background well even though some of the constituents in the
ground water at this location have historically exceeded risk-based
levels. In addition, the concentration of zinec #n this well was
excessive compared to the other background wells. .fhe selection of
these wells should be reconsidered as decisions arg made for Phase
II, and whatever decisions are made should be more ully documented
in the Draft RI. -

4. The screening tables used to identify elevated constituents in
the ground water (Tables 4-14 and 4-15) used only the maximum
filtered concentrations. While filtration of ground water samples
provides useful information for understanding chemical transport
within an aquifer, it is critical teo measure the chenmical
concentrations as they relate to potential exposure. Large
differences in constituent. concentrations (up to 3 orders of
magnitude higher) exist between unfiltered and filtered samples.

Risk Assessment Guidance for Superfund (RAGS)| recommends an
adequate evaluation of such differences, prior to iQantification of
potential contaminants of concerm based on filtered data gince it
cannot be assumed in future exposure segnarios T'.bat all ground
vater consumed will be filtered with a 45 um filteér. In order to
assist with preparation of the Risk Assessment, Monsanto must
provide EPA with such an evaluation during Phase II.

5. The Mead Thrust Aguifer System is not adeguately addressed in
this report. At least five Monsanto Wells with el?'vated_ levels of
constituents occur in this systes, along with several off-site
springs. An understanding of the vertical (and horizontal
contaninant plume in this system, especially in the|eastern portion
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of the Monsanto site, is necessary to evaluate po{:ential remedial
actions that may be necessary. Since the Mead| Thrust Aquifer
System mixes with the Shallow Ground Water Zone tas described on
page €3) and the Lewvis Well bas elevations of chemicals similar to
plumes emanating from both the Monsanto and Kerr-McGee gslites,
further evaluation of this aquifer is warranted A "regional"
approach to characterizing the plunme in this | system may be
necessary through joint information sharing and gathering from both
Monsanto and Kerr-McGee. The Phase II Work Plan should address
how the Mead Thrust Aquifer will be more thoroughly characterized
in Phase II in order to complete the RI.

6. It was stated in various sections of the report that
characterization the UBZ-2 zone south of the Plant is inadequate
and further information is regquired. The Phase II Work Plan must
include plans to further characterize plumes nigrating off-site
through activities such as the installation of wells south of the
Plant, aquifer testing, and chemical sampling. Data should alsec be
collected to determine influences of the fault strubtures on ground
water flow south of the Plant. ' '

7. The SCR presents a limited assessment of air |quality impacts
from the site. The report evaluated TSP and PM impacts along
with an incomplete assessment of fluoride and cadmium impacts fronm
the site. As indicated in section €.2.2.1 bf the report,
additional site characterization must be done Phasa II to
identify applicable sources and constituents of | concern and to
determine the significance of the air pathway at the site.

8. Tracking the numerocus assumptions, data, and calculations
involved with the air pathways and air transport analyses presanted
in Sectiecns 5.3.1 and 5.3.2, respectively was very difficult. In -
addition, since much of the supporting information that Golder
Associates and SENES Consultants used apparently was derived from
material and personal communications from Mr. Don Wind (Memorandum
in Appendix A), the quality of the data used is unknown. Several
. examples illustrate these points: :

Many of the emissions estimates from certain BOUrces or sSource
areas used in the  disparsion modeling analysis are
significantly lower than the estimates used {in earlier vork
conducted in 1988 (e.g. nodule crushing area |and slag pile).
Unfortunately, much of the data needed to support such changes
are lacking in this subrittal. : ’

The concentrations of cadmium and fluoride ased in the TSP
fraction ernission rates are not provided in the Appendices for
review. The concentrations and moisture content data used on
pages 141 and 142 are apparently based on jinverified 1950
data, which differs from some of the RI/FS data in Appendix B.
Similarly, the percent silt contents for tha{ active storages
pPiles presented on page 145 conflict with the RI/FS data in
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Table 3-2.

The nodule crushing/screening scrubber outl*t emissions was
not discussed on page 133; however, Table 5«1 and a memo in

Appendix A indicate emissions to be 9.7 lbs/

. In addition

Table 5-1 does not calculate fluoride apparently dQue to lack

of data. However, on age 141, the fluoride
nodule fractions was given as 0.00715. (The
the same on page 133 and 141). -

The cadmium and fluoride fractions used 1h'the
baghouse emissions were not provided in secti

The control or collection efficiencies o
scrubbers, baghouses,

ncentration in
dmium value was

calculations of
on 5.3.1.2.

f the various

and other fugitive dust collection

operations appear to represent peak efficiencies ana thug

somewhat optimistic. Supporting data should

It is unclear why Tables 5-16 and 5-20 do not
- values for predicted cadmium concentratio

be provided.

have numerical

s in the air

resulting from nodule reclaim and slag dumping operaticns,
even though data is available for the calculations involvad.

This backéround needs to be prbvided to EPA as sgon as possible,

preferably with the addition of the most recent

1991) data (see

Specific Comment #3), to allow EPA to evaluate Phase II proposals.

The air pathways discussions in the RI report will
more thoroughly documented. '

have to be much

§. , Rationale should be provided in the Phase IT Weprk Plan for the

elimination of other constituents in the evaluatio
Phase II investigations should include any recen
results, and air modeling should be performed on th
of concern that were identified in off-site solls

of air quality.
stack sampling
se constituents
. In addition,

further evaluation of emissions enanating from the nodule reclaim
area and the slag dumping operations should be conducted during

Phase IT.

10. The SCR air analysis estimates only ambient ajir cohcentrations

available for the inhalation @xposure pathway.
estimating potential chemical deposition associate
past operating practices.

There is no way of

with current or

While the presently planned sofl

sampling effort will provide information related to the deposition

of site-related emissions, it may prove necessary,

to distingquish

between those materials deposited from past practices and those

attributable to current operations. If sufficient
not otherwise available to characterize the &f
modeling should be conducted to evaluate the amor
coenstituents of concern deposited on soil/vegetat

information is
te,  deposition
ints of emitted
lon surfaces in
also provide a

the vicinity of the site. Deposition modeling may
means of evaluating the fluoride~in-vegetation nor

toring reports

of 1985 through 1988, as they relate to emissions iancrated at the
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site.

‘ 11. The SCR report fails to address any air |[quality-related
impacts (e.g. fluoride and cadmium emissions) associated with past
operating practices at the site. This issue must be considered
during planning for Phase II and, at a minimum, [uill need to be
addressed thoroughly in the draft/final RI. If processes/practices
have changed during the history of operation, en such changes
should be evaluated to determine their potential |contribution to
elevation of constituents of concern in off-site goils.

COMMENTS ON SPECIFIC PAGES:

1. Page 39, Section 3.2.1: The modeling describled in the 8CR was
based on one year of meteorological observations f«ollected during
1990. As data from 1991 are now available, an analysis of 1990 and
1991 meteorclogical data should be performed and presented to EPA
as soon as possible, and should be documented in the draft RI.
This analyeis should include a discussion as to how the variability

and seasonality of the data may affect emission estimates.

2. Page 41, Paragraph 5: The modeling analysis employs mixing
height data gathered at Boise. Upper air datz collected at Salt
Lake City (SLC) would have been more appropriate|for use because
S51C is pbysically closer to Soda Springs than Boise, and more
importantly, SLC and Soda Springs are closer in elevation than are
. Soda Springs and Boise. For ongoing work at similar sites in
Pocatello, ID, EPA has approved the use of SLC data for modelling.
EPA recommends that Monsanto use mixing heights |from SLC in any
future modeling analyses. : :

"3, Page 58, Section 3.6.2.1. A review of the well logs and
historical data indicates that the role of the|faults and the
transnissivities of flows and interflow zones {should be more
accurately defined. The results of the aquifer [tasting done in
1984 are eguivocal. For several of the tests it was noted that
there was no measurable drawdown in observation wells when PW2 and
PW3 were punped. Several possible explanations were noted for the
lack of drawdown observed: an anisotropic ground |water system, a
hydraulic barrier or the steeply sloping water table preventing
full propagation of the cone of depression (Golder, November 1985).
Furthermore, four of the wells on which the agquifer testing was
performed were found to have poor seals, compromis{ing the results.
Only two of the 10 wells tested were screened completely in the
basalt. It should also be noted that the well with the highest
transmissivity was screened in the LBZ; however, it was one of the
wells abandoned because of the poor seal. t ‘

It appears there is insufficient data to confirm the assertion that
the faults act as barriers to flow and that there|is no hydraulic

conngction between the UBZ and LBZ. More extensive hydraulic
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testing done by Kerr-McGee found that the conductivity of the flows
and interflow zones was similar. This issue must be more fully
&dlicaned in the draft xi. As part of Phase II, Monsanto should
propose whatever additional work is hecessary to more accurately
define the characteristics of the aquifer, especially south of the
Plant (See general comment #5). <This coula 1n;fude performing

additional pump tests, installing some new welle screened in the
basalt flows and in the interflow Zones, or some alternative means
of addressing this data gap. :

é. in Table 3-15, well TW-29 was placed in the stic watexr group;
however, it has a ca/Mg ratio greater than one, ﬁnlike the other
wells listed ang substantially lower bicarbonate and specific
conductance values. Nitrate/Nitrite as N is much Higher than other
"sodic" wells and springs. These values are closer to the "fresh"
wells than the sodic. TW-28 also has a Ca/Mg ratio greater than
one, but other parameters are similar to the "sodif" wells. Since
these wells are also used as background sodic wells. These issues
should be considered during Phase II planning and if no changes are
made, Monsanto should provide further clarification for why these

wells were placed in the sodic system in the draft RI.

5. Page 63, paragraph 2. It is stated that TW-10 water is sodic
water with recent infiltration from fresh water accounting for the
.young age (among the youngest tested) and olevated'tritium levels.
However, oxygen-18 and deuterium values are almopt identical to
those for Doc KRackley and Hooper Springs which fre sodic. water
only. Since review of the general chenistry of TW-10 shows that it
does not fit the "sodic" water profile, Monsanto should provide an
explanation for the variance in some parameters and not in others
in the draft RI. ' '

6. Page 64 Ground Water Flow Characteristics, UBZ~5 .
The report states that "based on existing, hydrogeologic
information, Ledger Spring is not downgradient of any potential
Sources at the Monsanto Plant, and based on age-dating is not
threatened by plant activities." This is an important conclusion
which must be discussed in more detail in the next RI report and
?ore explicitly connected to the hydrogeologic information.tojwhich
t refers. . .

7. Page 68 Ground Water Use

The report refers to a former drinking water well [at KMCC that is
now abandoned. It was my understanding that KXMCC formerly used
their production well as a drinking water wall, then - later
connected to the Soda Springs City water supply. | The final RI
Report should include a figure outlining the zone subdivisions (LBZ
1-4' UBZ 1-‘) .-

8. Page 82 A benchmark of 0.5 Hazard Index is used as a primary
screening criterion. This assumes that there are no other pathways
for those contaminants. Region X guidance uses a Hazard Index of

8




0.1 for screening when other potential pathways exist. This should
be reevaluated during Phase II planning and discussed in the RI
report. ' : )

9. Page 87, Saction 4.4.2. The screening procedure used for
constituents of potential interest is human health risk-based and
does not necessarily reflect ecological risk-based levels to plants
and wildlife. This should be clearly documented i the RI report.

air particulate data to obtain the "respirable fraction". The
toxicological assumption that 25 percent of the TSP is retained in
the lungs is debatable. EPA guidance suggests the collection of
PM-10 data for assumptions regarding the respirable fraction. The
air pathways and air transport analyses modaled PM-10 levels for
cadnium and fluoride. The recommendation for sampling of
particulates from the IDHW stations in Phase |II may provide
information of TSP and PM-10 levels. If not, Moinsanto should
propose an alternative method to collect the necessay information.

10. Page 88 and 89. An RF factor is given as a multiplier of the
£

1l. Page 91  Ground Water Quality

When discussing the interpretation of data from filtered samples,
the report states that "a filtered sample... ovterestimatcs the
dissolved constituent in a water medium as ... about half of all
colloidal particles present (i.e., those less than 45 mm in size)
are represented in the sample." One of the objectives of locking
at data from filtered samples is to evaluate the |[fraction of the

-constituents that is mobile in ground water. Because filtering

removes some of the colloidal particles, it may result in an
underestimate of the mobile fraction. The relevan section of the
Draft RI should discuss both sides of the filtered/untiltered
question. ' ' L

12. Table 4-10. Noncarcinogenic Referance Doses. | Several RfDs in
this table are incorrect, including:

The RIDs for chromium (III) and chromium (IV) are 10 and 200
ng/kg/day, respectively, as reported in the HEAST Tables.
Golder references last year's HEAST Tables, | and reports an
unspeciated chromium RfD of 1.0 mg/kg/day. :

The report assigns an inhalation RfD (noncgrcinogenic) of -
0.0001 mg/kg/day for manganese. The curremt KEAST tables
report it as 0.0004 (Four times higher). '

For cadmium, the S§F is given as 6.3 mg/kg/day in this table,
but the value from HEAST is given as 6.1 ng/kg/day. ‘

Monsanto should review the RfD values and factor the coi-rect values
into planning for Phase II. A corrected table shduld be provided
in the RI. '




13. Teble 4-16. Nitrate/Nitrite (as total N) s given an ReD
value of 1.6 (Reference is listed as IRIS), but the HEAST Tables
list the same parameter as a value of 0.1, which is 1/16 of the
value listed by Golder. Monsanto should review this RfD and factor
the correct value into Planning for Phase II. A|corrected table
should be provided in the RI. :

14. Page 96, paragraph 1.- Manganese, chloride, and sulfate were
eliminated from further consideration even| though these
constituents frequently exceeded drinking water standards (SMCLs) .
Monsanto should reconsider these constituents éuring Phase II
planning and at a minimum, a discussion of the fregquency and
magnitude of such exceedances of SMCLs and how ey may affect
human health should be included in the RI. ’

15. Page 108, paragraph 4. The inhalation of off-site
particulates from Plant emissions may not necessarilly overwheln tha
inadvertent ingestion of off-site soils without|an analysis to
determine the incremental exposures from each [pathway. This
increment will be examined in the risk assessnent |process.

16. Page 111, paragraph 3. Ground water could potentially be used
for stock watering purpeses and thus represent a potential biotic
pathway. This will be evaluated during the risk assessment and
should be mentioned in the RI report.

17. Pages 132 and 133: Percent fractions of TSP for several
Sources are presented. It is Qifficult to deternmine whether these
are TSP fractions of total particulate emissions or| if they are PN,
fractions of estimated TSP emissione. Review of| the references
identified did not clarify what those values represent. This
should be clarified in the draft RI.

18. Page 135, paragraph 4: The technical basis|for the factor
used to estimate ‘emissions from slag dumping is not well
substantiated in the report. The 0.026 ilb/ton TSP |emission factor
is intended to represent the loading of cooled, broken slag into
trucks with front end loaders. This factor dpes not appear
appropriate for estimating emissions released when molten slag is
poured. The technigue employed in 1988 appears to more reasonable,
as it incorporates a slag pouring facter directly, and adjusts this
factor to account for pouring outside of the uilding. The
discussion indicetes that modeling using the 1988 enmissions
estimation approach resulted in predicted concentrations at the
Harris Ranch site fronx slag dumping alone which exceeded the
observed effects from all Monsanto sources and |therefore that
approach was inappropriate. Tt is not clear ho the "obgerved
effects" from all Monsanto sources was dotermineq. An emission
factor appropriate for the slag pouring process should be used in
future modeling analyses, and this discussion needs [to be clarified
in the draft RrI. '
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- 19. Page 13s, Paragraph 5: The report identifjes two emission
factors for fluoride enissions from slag pouring; ocne from an EPa
Treport and another "publishegd" factor. The Ypublighedn factor
(vhich is used in this analysis) results in enissions which are
significantly lower than earlier 1988 estimatas. | The fpublished"
factor is referenced vith a citation of the uwissing (or nen-
existent) April 18, 1950 memo discussed above. The appropriateness
of this factor cannot be determined without guitable documantation.

20. ‘Page 138, paragraph 1. The report clainms t the ASA (1990)
enissions test results are not reliable for est ting emissions
from the reclaim hopper. Unfortunately, the ASA report ie not
included to substantiate this claim. The technique used in this
analysis results in s‘igniﬁca.ntly lower emissions than indicated by
ASA.

21. Page 141 & 144: Particle size distributiops other than <30
pu (fraction 0.74) were collected for Phosphate org, treater dust,
baghouse dusts, underflow solids, and slag (Appen B) ; however,
only the 0.74 fraction was used in the equations Lon page 141 and
144 for all calculations. Further clarification should be
provided. ' . '

22. Page 142 and 143: The unpaved roadway (dust emissions
equations contain an incorrect factor to account for precipitation.
The correct factor ((365-p) /365) should be used the RI report.

23. Page 145, paragraph 3: Windblown dust emissicns from storage
Piles are reduced by a factor of 120/365 to account for snow cover
during the winter. Application of this factor appe: to result in .
sone double-counting of reductions since the precipitation factor
contained in the equation enbodies snowfall as well as rain. A
Rore appropriate adjustment factor should be incorporated into
future analyses.

24. Page 147: The dispersion modeling failed to (address impacts
resulging from complex (and intermediate) terrain. Because the

during Phase IT and in the RI impacts (particularly from point
Sources) ghould also be evaluated using appropriate complex terrain
modeling techniques.

25. Table 5-11: This table shows that emission from roads rank
third (28.5 tons/year TSP). Concentrations of cadmium and fluoride
were not measured directly. However, since the majority of road
enissions are from the slag, quartzite, and ore haul roads,
conservative estimates could be made by using the concentrations in
the source material dusts. These calculations should be made and
incorporated in the analysis.

26. Page 146, paragraph 3. 1In order to narrow the uncertainty of
exission rates, it could be assumed that the kiln spray tower and
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the Kiln venturi scrubbers operate at the same rate as furnace #7
Or at average furnace hours of operation (7,936 bours), rather than
8,760 hours per year. ' ' 4

27. Page 154, paragraph 5. An explanation sho be provided as
-to why maximum fugitive emissions and resultant conpcentrations from
Groups 2, 3, and 4 would only occur under neptral (Class D)
conditions. , ,

28. Page 170, paragraph 6. It is stated thit elevations of
constituents in the lower basalt zone is due 0 communication
caused by poor well construction at Wells TW-3 through Tw-6.
However, this does not account for the elevated levels (relative to
background) recorded in wells in the center of the |site, upgradient
to Wells TW-3 through 6. Although contaminant levels have been
decreasing in this area since the wells were grouted out, the meta)
and other inorganic compound concentrations are still the highest
in the area of Wells TW-5 and TH-6 (page 59). e report states
that ground water velocity in the LBZ ranges fr 0.6 to 30 feet
per day. If the welle were grouted out and the source removed at
the end of 1986, the Plume should have moved at l.east 10,950 faet
downgradient from the source. The continued Presence of elevated
metals and inorganics in the LBZ suggests there maylr be a connecticn
between the UBZ and LBZ and/or residuels remain. This mist be
considered during Phase II planning and addressed in the RI report.

29. Table 2-8. In the RI report, an éxplanation of the partially
canceled parameters should be provided in the legend. o
30. Appendix ¢, Table C-1. The units should be changed to mg/kg
in the RI report. .

31. Appendix K. Since Xerr-McGee developed a similar well
inventory, it is encouraged that data be shared for|a comprehensive
listing and verification of area wells. ’

32. Page 173. Source -Investigation. :
EPA concurs that additienal source investigations are necessary to
complete site characterization. Based on the SCR |and our nmeeting
on May 21, 1991, EPA understands that Monsanto is pProposing to take
additional samples from the potential sgource ereas listed and
analyze them for elevated constituents found in cffrsite goils plus
cadmium and fluoride. This seeme appropriate givé;u the available
information, but EPA is unable to determine at thlis time whether
this will provide all necessary information to complete the ajir
pathways analysis absent the supperting information discussed in
General Comment #£8. Monsanto should 4include Plans for <the
additional source investigations in the Phase IT ork Plan.

33. Page 173. Meteorological Investigation :
EPA concurs that 1991 meteorological data needs fto be added to
supplement the 1990 data and that additional modelling needs to be
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done following the additional source characterization work. This
analysis should include a discussion as to how the| variability and
seasonality of the data may affect emission estimates.
Constituents of concern in off-gite soils should be correlated with
current source modelling; and, the influence of historical release
contributions to the elavated levels of constitu of concern in
‘soils should be evaluated.

34. Page 173. Surface Hydrological Investigation '

EPA concurs that additional sampling of Soda Cr sediments will
help determine the extent of the constituents of |concern. . Phase
ITI investigations must also evaluate the suspected pathways that
result in elevated constituents in the sediments. A

35. Page 173. Geological Investigation

While it may be true that additional direct geological
investigation is not required at this time, the geologic model in
the RI report must be refined utilizing data from. the Phase I
investigation at Rerr-McGee and from data collected from Phase II
off-site investigations. Development of a regibnal conceptual
geologic model using this information would be useful as renmedial
alternatives are developsd.

36. Page 173. Pedological Investigation

EPA concurs that the areal extent of constituents of potential
interest in off-site soils needs to be further defined and
characterized. Phase IT investigations should attampt to correlate
the areal extent of constituents of concern with potential current
and past releases from source areas. The focus of the activity
should be in those areas where the. greatest |potentials for
éxposures may exist. Elevated levels of constituents in soils
south, southeast, and northeast of tha site were detected in the
Phase 1 SCR. Air modelling data presented in the SCR also indicate
elevated levels of constituents are to be expected south of the
site. Consequently, Monsanto must include plans| to investigate
80ils south and east of the facility in Phase II. :

37. Page 173. Hydrogeological Investigation
EPA agrees that additional assessment of the plume jobserved in UBZ
2 needs to be defined beyond the facility boundary EPA also concurs
that Monsanto should include Kerr-McGee data in order to davelop a
more regional conceptual hydrogeclogical model. H evar, Monsanto
2150 needs to address the role ef the Mead Thrust Aquifer system
per General Comment #5. Additional characterization of the role of
the faults, flows, and interzone flows should also exanined per
Specific Comment #£3.

38. Page 173, Ecological Investigation -
While EPA agrees with these recommendations, it will alsoc be
necessary to identify and evaluate potential envirommental pathways
and receptors exposed to constituents of concern in bff-site soils.

i3




oewt oYsXerox Telecopier T020 + 4-20-82 + 15:10

Monsanto

&—L&GAT‘ON—-uo"l; c. X, Cheng (4-6 178)

i 2085473312~

APﬁ'l 2 188

MCC Environmental Systams = p'zw

GOLDER ASSOCIATES:& §

7

DATE
SLAJRET

REFERENCE

TO

. \

IN. {0 (REV. 8/77)

April 8, 1988
Worldwide Guideline #1
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Transmittal of IEM Results to DMHS from Environmental Systems

Plant Sode Springs

Chamical Cadmium

Priority 1

Collective cxﬁoauﬂ (person -/ugln’) 17.5
Max{mum hypothetical concentration guz/n’) 0,20

0.05 .

Nearast naighbor concenttarion }u;/n’)

Tables showing these values appear in thes actached IEM primtouts.

Prom C. K. Cheng
Dats April 8, 1988
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Transmitcal of IEM Results to DMES from Eovironmental Systems

Plant Soda Springs

Chemical HF

Preiority ]

Average individual exposure w/ma)' 0.06

Maximum hypothstical concentration yq/n’) 32.8

Nearest neighbor cencentzation {ug/m®) _ 7.6

Tables showing thease valﬁu appear in the attached IEM printouts.

From C, Ko Chengg
Date _May 16,1988
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Soda Springs

° MONSANTO CONFIDENTIAL e sutorei

of: June 22, 1988
Cadmium

There are no current federal smbient air standards for cedmium under
the Clean Air Act. The Occupatioﬁal Safety and Health Administration
(OSHA) has set a permissible exposure limit (PEL) of 100 micrograms of
cadmium per cubic meter of air (100 pg/ns) to prevent kidney and lung
injury in workers. The American Conference of Governmental Industrial
Hygienists (ACGIN) have proposed a Threshold Limit Value (TLV) of 10
sicrograms per cubic meter (10 ug/ma) to protsct workers agsinst kidoey

and lung injury and the risk of lung cancer.

Tstimsted routine plant emissions can be uged with computer modeling

to calculate aa annual average air conceatration of cadmium for the sur-

rounding community as a whole and for specific geographic locations.
These cslculations can be used to estimate a hypothetical annual average
exposure of the community and a higher maximum annual average
concentration for some individuals because of variations in gcog:aphic
aud meteorologic patter:ms. The model does not precisely predict actual
ground level concentrations because of variability in atmospharic
conditions. These values sre considered conservative, i.e., it has besn
demonstzrated that such predicted air concentrations are higher than
actual measured values. Also, contioucus saonual operation is assumed for
these computer estimates. The emission numbers are thus worst case
since no plant operation runs continuously over a full year. The

emission numbers raportad anoually under Section 313 will pot be greater

CADMIUM
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Cadmium - Soda Springs

Page 2

and likely be less. Nevertheless, these calculated ground leval
dispersion concentrations can be useful for planning and evaluation

purposes.

Computer modeling provides the following information for assessment
purposes. The estimated annual average community air conceatzation
resulting from plant emissions is 0.0013 micrograms of cadmium.par cublic
meter of air (0.0013 Hs/ms). For s simple comparison, the TLV proposed
for workers by ACGIH is 7,700 times higher. Due to geographic and
peteorologic variations, the bhigher estimated annual average air
concentration for some individusls is predicted as 0.05 micrograms per
cubic meter of sir (0.05 ug/ms). The TLV level proposed by ACGIﬂ is 200
times higher. In both inﬁtancas, the substantial natjins of safety over
and above the occupational exposure level (TLV) proposed by ACGIH leads
to a conclusion that routine plant emissions of cadmium wvill not produce

kidoey or lung injury in the community.

In its proposal, ACGIH concluded that persons exposed to cadmium
below 10 micrograms per cubic meter of air (10 pg/ms) would not be at
incressed risk for lung cancer. Siace there are differences in the
exposure patterns of workers and neighborhood residents, the sir
concentrations of cadmium estimated by computer modeling can be adjusted
to allovw for those differences. When this is done, the ACGIH proposed
level (TLV) of worker exposure is over 1,500 times higher thaa the

estimated annual average community sir concentration and about 40 timen

CADMIUM

2085473312+  GOLDER ASSOCIATES:® 3
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Cidmium - Soda Springs

. Paga k| .

higher then the annual average air concentration for the most exposed

individuals.

A single long-temm inhalation study in snimals has shown an
increased incidence of lung cancer. An epidemiology study of workers
exposed to high cadnium levels also showed a slightly increased level of
lung cancer. Further research is naned to determine the sigaificance
to humsns of exposures at much lower levels which might be present in

the ambient air.

After considering factors guch as differences in age, susceptibility,

possible pre-existing disease and other variables betweea workers snd

residents, and based upon an evaluatien of all of the scientific evidence,
the routine emissions of cadmium from our plant are considered safe for
human health, but that more precise studies of amission rates and possible

options for reduction are indicated.

CADMIUM




Soda Springs

MONSANTO CONFIDENTIAL ~ neretn ta sareenc

of: June 22, 1988

Hydrogen Fluoride

There are no current federal ambient air standards for hydrogen
fluoride under the Clean Air Act. The Occupational Safety and Health
Adniaistration (OSHA) aod the Americaa Conference of Governmental
Industrial Hygienists (ACGIH) have each set 3,000 parts of hydrogen
fluoride per billion parts of air (3,000 ppb) for protection of workers
to prevent primary irritation of the skin, eyes, mucous membranes and
the lunga. It alse prevents skeletal changes called fluorosis vhich

may be caused by prolonged, excessive exposure to bydrogen fluoride.

Estimated routine plant emissions can be used with computer modeling
to calculste sn annual average sir conceantration of hydrogen fluoride for
the surroundisg commuaity ss a vhole aad for specific geographic
locations. These calculations can be used to estimate a bypothetical
annual average exposure of the community and a higher maximum aanual
average conceatration for some individuals because of variations in
geographic and metaorologic pnttefna. The model doas not pracisely
predict actusl ground level concent:atidnn becausa of variability in
atmospheric conditions. These values are copsidered comservative, i.e.,
it has been demonstrated that such predicted air concentrations are
higher thas actual measured values. Also, coatinuous annual operation
is assumed for these computer estimstes. The emission iumbcrn are thus
worst case since no plasct operation runs continuously over a full year.

The emission numbers reported annually under Section 313 will not be

HYDROGEN FLUQRIDE
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Hydrogen Fluoride - Soda Springs

Page 2

greater and likely will be less. Nevertheless, these calculated ground
level digpersion concentrations can be useful for planning and evalustion

purposes.

Computer modeling provides the following information for assassment
purposes. The estimated snnual average commuaity air concentration
resulting from plant emissions is 0.072 parts of hydrogen fluoride per
billion parts of air (0.072 ppb). For a simple comparison, the permitted
level for exposure of workers is more than 40,000 times higher. Due to
geographic and meteorologic variations, the higher annual average air
concentration for some individuals could be §.1 parts per billion parts
of air (9.1 ppb). The permitted worker exposure level is over 300 timas
Q "higber. Ia both instances, the substantial margina of safety over and
above the permitted occupational exposure level and past human experience
laad to a conclusion that the routine emigsions of hydrogen fluoride will

aot be irritating.

Since there are differences in the exposure patterns of workers and
neighborhood residents, the air concentrations of hydrogen fluoride
estimsted by computer modeling caa be adjusted to allow for these dif-
ferences. When this is dome, the permitted worker exposure is still §,000
times higher than the estimated annusl average community air concen-
tzation and over 60 times the u-nual sverage air conceatration for the

most exposed individuals.

HYDROGEN FLUORIDE




2085473312+  GOLDER ASSOC!

ciecopier 7020 o 4-20-82 5 1511

-ogen Fluoride - Soda Springs

¢ 3

Routipe plant emissions also can be compared to the amouat of

,ride which could be iagested by drinking water in compliance with

Environmental Protection Agency's National Secondary Drinkidg Vater

slations. This drinking water standard would permit the daily intake

more thaa 3,300 times the amouat of fluoride that the co
sir emissions aad about 25 times the amount the

mounity might

eive from our ambienat

her annual average air concentration individusls might receive. Again,

. margins of safety ars sufficlent to prevent the occurreace of fluorosis.

After considering factors such as differences in age, susceptibility,

ssible pre-existing disease and other varisbles between workers and

3idents, snd based upon an evaluation of all of the scientific evidence,

s poutine emissions of hydrogen fluoride from our plant are within limits .

fe for human health.

DROGEN FLUORIDE
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) STATE OF IDAHO

. DEPARTMENT OF HEALTH AND WELFARE

DIVISION OF ENVIROMNMENT
Pocatello

7 22 Mar 76

MEMO TO: Gordon J. Hops
FROM : Jim Perry

SUBJECT: Soda Creek Study and Input from Monsanto Co.

When I arrived Friday, there was a message to call Perry Warner of
Monsanto Co. about the Soda Creek Report. Henry said that he had called
Bob, and the latest word was not to release reports until we had approval
from Boise; so, Henry said he would call Perry to see wnat he wanted to
discuss. He a]so took the note as a reminder.

Perry, and Kent Lott called at 3:30 P.M., and Henry was not in the
office. He had not called them yet either. They had the following
comments on the Soda Creek Study:

(Comments refer to Page 10)

Average discharge from Monsanto in August was 6038 cubic meters
per day, maximum was 7986.

These are values as cubic meters per day, not per second as
reported. The 8052 value was average for July 1975.

The 8052 cms translates to 3.291 cfc; the 7986 cms, translates to
3.26 cfs. d o

If one then uses these values in the calculation, the resultant K
factor becomes 1.055.

The table below then becomes:

Controlled Value Resultant Maximum
Flow 10,100 M3/day (8.13 cfs) 116.2°F
Flow 12,100 M3/day (4.95 cfs) 107.6°F
Temperature - 80°F 13.69 cfs
Temperature - 90°F €.35 cfs

EQUAL OPPORTUNITY EMPLOYER
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A SURVEY OF WATER QUALITY AND BENTHIC POPULATIONS OF SODA CREEK,
CARIBOU COUNTY, IDARO, AS INYLUENCED BY POINT SOURCE
EFFLUENTS

Soda Creek drains a small watershed in Caribou County, ldaho. 1t

has a drainage area of about 46 square miles and an average discharge of
16.8 cfs at S-mile Meadow (about five miles north of Soda Springs). Near
the mouth, the discharge is aboutr 52 cfs, vith as much as 75% deri{ved

- from groundwater (Dion, 1969). Hooper Spring, which enters the creek at
River Mile 4, 1s highly mineralized and has a very high C0, content.
Monsanto Industrial Chemicals Company has a point source dfl:hltg. to Soda
Creck about cne-half mile below Hooper Spring. This effluent {s high in
phosphorus, nitrate, and sulphate. The effluent also has a high thermal
load.

Monsanto has requested that the temperature and flow restrictions
be removed from their NPDES discharge permi2, They feel their Tequest 1is
justifiad due toi : '

v (1) The quality of the water in the creek
(2) The negligible effect they feel their effluent has on the creek
(3) The low fish population {n the creek '

This study was undertaken to measure water quality and benthic
. populations of Soda Creek and to make Tecommandations concerning those
pormit limitations.

Five stations vere chosen on Soda Creeks

Station 1 is above the confluence with Hooper Spring. 1t is located near
the bridge at the upper edge of Hooper Spring Park. -

Station 2 s located at the bridge that provides access to the power station
below Hocper Spring. This fa about 0.2 miles below the spring.

Station 3 consists of Monsanto's effluant to the river, about 0.5 mile
balow Rooper Spring.

Station 4 {s located about 0.1 mile below Monsanto's confluence with the
creek,

Station 5 i{s located just upstream from the bridge where U.S. Highway 30 North
. crosses Soda Creek, outside of Soda Springs. This is about River
Mile 1.0.

iy
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indices scem to indicate that Hooper Spring severely affects the veanthic
populations. Thesae populations then alowly recover downstrcam trom the
spring. Monsanto discharges to a pool area above an irrigation dam. It
is to be uxpected that the Soda Craeek ecosysten {4 affected within the
Brea between the dam and outfall. However, the effeuct does not seem to
extend below the dawm.

Concluationa -
—nona

l. There s an €cosystenm comprised of "other 4quatic life" below the
Monsanto outfall {n Soda Creek. The creek is not "barren" due to
vater quality or any other consideration.

2. The only demonstrable effeccs of the Monsanto outfall were:

(1) A minor increase in nitrate

(2) A decrease in phosphorus, both total and di{ssolved

(3) au increase in Cemperature of 2 degrees centigrade or less
directly below the effluent,




Appendix 1.

Parumétnr

Awonia

Nitrite

Nitrate

Total Kjeldahl
Nitrogen

urtho-Phosphate

Towal Inorgauic
Phosphorus

Total Phosphorus

Total Hardness

Total Alkalinicy

Sulphate

Conductivity

Fluoride

Chloride

Iron

Manganese

Sod{iumn

Potassiun

Copper

Lead

§elenium

Zinc

Mean Values of Chemical Paramete

Quarterly Saoples.

be

sC~1 SC=-2 SC-4
Above Between Hooper Below
Hooper Spring and Monsanto Monsanto
0.76 0.38 0.77
0.004 0.006 0.007
0.88 1.33 1.88
1.30 1.60 1.50
0.22 0.13 . 0.07
). ) ) A
0,62 0.68 0.35
0.21 0.24 0.13
T 490.5 442.0
481.> &8T5~ L42.5
29.0 375 32.1
760.0 85%7.5 732.5
0.40 0.34 0.23
2.0 2.5 2.0
0.28 _0.68 0.88
712.5 80.0 67.5
19.3 19.2 18.3
1.7 8.1 7.6
0.001 ¢ 0.001 0.001
0.003 < 0,001 ¢ 0.001
£ 0.001 7/ 0.001 ¢ 0.001
0.027 0.005 0.014

SC-5
At Soda
Springs

0.84
0.007
2.13

rs from Soda Creek

<Cc=3
Monsanto
Effluent

0.19
.01
0.4

5
1

1.92
11.4 .- g
17.J
5.9
456 .0
150.0
87.6
892.5
1.18
2.25
0.07
27.5
40.7
12.0
0.003
<« 0,001

0.016
0.360




Appendix 2. Monsanto Temperature Readings from 5oda Creek, Measured

in January.

Temperature, o¢c

2.8

2.9

3.2

3.2,

4.0

A.0

Sampling Site

Above outfall.

Average of eix readings across
headgates of the east and west
canal below outfall.

Average of readinzs on east and
west canal, 150 yards below
outfall.

At convergence point.

At next culvert (approxinately
1/6 mile).

At next culvert (approximately
1/4 mile).

Into Reservoir.
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Appendix 3. Temperaturus ]

June 18, 1975.

gration 1. Abave Hooper Sp

f Soda Creek and the

ring

Stream 4 meters wide,

tewmperature 11° ¢ on

Mmonsanto Outtall, on

each edge and at

each oue meter {nterval acroes the stream.

Station 2. Between Hooper and Monsanto

Stream 4 meters wide, temperature 11°
cach one meter interval across th

C on
e stream,
Station .

vonsanto Lffluent: 239 c.

Soun Lreek at the Moneanto Fffluent

Stream 11 meters wide, effluent enters south bank.
frou North to Scuth at one meter intervals.

each edge and at

Measurexents

NortH 1 2| 3 4 5 b 7 8 9 | 10 | soutn .
Rank m o o) m m ™ m m @ m Bank
12.0 IZ.SI 12.5| 12.5| 12.5| 12.5| 12.5| 12.5| 12.5l 11.Sl 12.0l 12.5

Soda Creck at the Irrigation Dam, Below the Effluent

The Dam i8 14 meters wide.
edge of the dam.
face of the dam.

Measurements are &8

The irrigation diversion leaves the south
t one meter {ntervals across the

Station &4, Soda Creek about 75 Meters Below the Outfall

Sercaw is five meters wide.
wetur acroas the stream,

Sods Ureek About 150 Meters pelow the Outfall

Srrean {8 eight meters vide.
each meter across the stream.

Irripation canal, About 75 Meters pelow the Outiall

Qeusn meters wide, uniform 13° c.

Nortm' 1‘ 2 3 4 S b 7 8 9 10 11 12 13{ South
—dank o m m m m m m o o w| Bank
11.0 12,0 12,0 12.0 12.U| 12.0| 12.5 12.>| 12.5| l3.0l 13.0 | 13.0 I 13.5' l&.Ul 14.0

o
Tomperature 12.5> C on each bank and at eact:

Temperature is 12.0% ¢ on cach bank and at




Appendix 3. (Continued)

Irrigation Canal About 150 Heterc Below the Outfall

Six meters wide, uniform 13° c.

Soda Creek at the Confluence of the Irrigation Canal and the Creek.

Three readings: 13° C Average

Soda Creek at the Next Culvert

Three Readings: 12° ¢ Average

Soda Creek at the Next Culvart

Three readings: 12.5% C Average

‘ Station 5, Soda Creek at Highway 91 Bridge

Five Readings: 12.0° C Average

Appendix 4. Benthic Specias Diversity

Station Agril June September December
1 1.945 0.293 0.645 1.266
2 0.712 0.926 0.994 1.210
3 1.758 1.210 1.024 1.084
4 N/A N/A N/A N/A

Mean

1.032

0.961

1.269
N/A



aecompendatctions:

Pour points wvere raised by Monsanto ig thefr request for a permit
moditication. This study Attempted to tind answers ro those points, and
these recoomendations present those findings:

l. What should be the boundaries of an equitable mixing zone for the
Monsanto outfall {n Scda Creek?

2. Can stream claasification be changed to Class E7?
3. 18 90° P too hot for an effluent to Sods Creek?

4. Can flow be eliminated as a parameter limictation from the Monsanto
Perumit?

The wmixing zonc should be defined as follows:

The tull width of the stream, from surface to 8Ctream bottom,

and extending from a point one meter above the Monsanto

effluent, exactly to a point of the irrigation dam below

the effluent, approximately ten meters dowvnstream. 1f this

recormmendation is enacted, this distance should bc measured

and the exact distance specified in a NPDES Pernit revision. .

x; We fecl that it is reasonable to reclassify Soda Creek as & Class E
stream. The uses to be protected would be:

Domestic Water Supply
Industrial Water Supply
Irrigation

Livestock Watering

Other Fishing and Aquatic Lif-
Hunting and Wildlife
Aesthetics

In accord with the E Classification, temperature increase of 2° P
from that one source (Monsanto) would be ellowed, This is in contrast ﬁﬁﬂﬁﬁﬂﬁg
to the 0.5° P increase allowed i{n a Class Az stream. ;

It should also be specified that the {ndustry will measure stream
temperature above and below their mixing zone. The temperature shall
be measured with 2 maximumeminimun recording thermometer, which shall
be checked and re-set daily. The temperature shall be measured on a
pernanent inetallation within two meters of the upper and lower
boundaries of the mixing zona. Temperatures will he measured at the
center of the atream. There will be no wore than 2° p difference
Detween the two temperature measurements on any given day. Teoperature
oeasuring device must be installed within thirty days from the effective .
d of this permit change. The installation vill be approved by personnel frou
r ldaho Department of Health and Welfare, Division of Environment, and/or
loaho Operations Offfce of the U.S. Environmental Protection Agency. Weekly
averages of the temperature readings will be reported on the Discharye
Monitoring Reports submitted quarterly to the EPA and the Stzte.
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Using data from the most extreme conditiouns (August), we have
calculated the approximate cooling that is taking place within that
designated mixing rzone. These calculations are presented in Appendix 4.
Using this informatiomn, we have estimated the allowable tempcrature-flow
combinations that would not exceed this 2° F increase. Any combination
of temperature and flow betwveen these extremes would be acceptablc.

1f Flow 1s: Temperature Maximum Should Be:
10,100 H3/Day (41.28 cfs) 83.7° p
12,100 H3/Day (49.46 cfs) 81.8° ¥
1f Temperature 1s: | Flow Should Be Restricted To:

90° p (26.83 cfs) 6564 H3/Day
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Appendix >. .

In August, when the creek would be expected to be at extreme conditions,
Soda Creek temperatures were as follows:

Above Monsanto 152 C 59° ¥
Monsanto Effluent 24 C 75.3° F
Below Proposed Mixing Zone 14° ¢ 57.1° p

Plows in Sode Creek at Pive-mile Meadow average 23 cfs and have minima
os low as 12 cfs. Hooper Spring, as well as several other springs, enter
Soda Creek above the Monsanto outfall. Dion (1969), reported flows of
5oda Creek at the mouth as 52 cfs. Therefore, an estimated flow of 40 cfs
in August was used in the following calculations:

The average discharge from the Monsanto plant in August, 1975, was
8052 cubic meters per second (32.91 cfs). This information allows the
colculation of a factor which rulates the coolinyg taking place in the
mixing zone. This calculation is as follows:

Upetream + Pffluent - (?actg_r)_/jkenultan: Flow) (Res.ulunt Tmp.)_?.

(40 cra) (59° F) + (32.91 cta)(75.3° F) = «x 1210 + 32.91)(57.1° y17

The Resultant Pactor {s 1.162.

This cooling factor allows a calculation for maximum temperature of a
gliven quantity of discharge or saximum discharge for a given temperature. ze
a test of the calculation,  The data for a sample taken in June were cntered
into the formula and an attempt made to predict downstream temperature if the
remaining values were known. The predicted value was 53.9 P and the observed
value was 54.3° F. Thae 0.5° p represents the limits of the test. The
following table {llustrates limits for the Monsanto effluent:

Controlled Valuc Resultant Maximum
Flow = 10,100 Hi/Day (41.28 cfs) 83.7° ¢
Plow = 12,100 M”°/Day (49.46 cfs) 81.8° f
Temperature = 802 P "7 60.55 cfs
Temperature = 90 F 26.83 cfs
Tewpurature = 81.8% ¢ 49.38 cfs
The conclusions reached by these calculations are: .
Mensanto will pirubably not violate pruposed vater qualitjaoli'.nitl with

the present limits un thelir permtt; f.e., 10,100 M"/pDay and su F.
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They probably Zo nov (and did on June 18, 1975) violate present
water quality limits; i.e., they increase the temprrature wmore than
0.5° F outside their mixing zone boundaries.

1f the stream is re-classified to Class E, allowing a temperature

{ncrease of 2° F at any tiue from a single source, an equitsvle solution
will be possible. This vill allow s temperature-tlov limit to he placed
on the cffluent in whatever combination Monsanto feels most comfurtable
with (as in above table).




Unite< States Region 10 Alasha
Environmental Proleclion 1200 Sixtn Avenue iaano

Agency Seanie WA 98101 Oregon
Washington
SEPA
\Y 4
SEP 25 18y,
Reply To
Attn Of: AT-083 NOTICE OF CASE CLOSURE

Richard Mahoney &t ‘(3/ “D \ . \DL\’

Chief Executive Officer
Monsanto Company

Detergents & Phosphates Division
P.O. Box 816

Soda Springs, Idaho 83276

Dear Mr. Mahoney:

This concerns the June 18-19, 1991, Environmental Protection
Agency (EPA) inspection performed by Gary R. McRae at Monsanto
Company's Detergents and Phosphates Division, Soda Springs Plant,
Soda Springs, Idaho. The inspection was carried out to determlne
compliance with the PCB (polychlorinated biphenyl) Regulations
adopted by EPA pursuant to the Toxic Substances Control Act
(TSCA) .

We have now completed a review of Mr. McRae's report on this
inspection and are pleased to inform you that no apparent
violations of the PCB Regulations were documented.

If you have any questions regarding the inspection or the
PCB Regulatlons, please contact Eileen Hayes-Hileman, EPA
Region 10, Pesticides and Toxic Substances Section, Mail Stop AT-
083, 1200 Sixth Avenue, Seattle, Washington 98101; telephone
(206) 553-2584.

Sincerely,

Gil Haselbergzz?gzzzzzf—_/

Toxic Substances Section

cc: ‘sg;ald R. Wind, Environmental Specialist, Monsanto Company

bec:: List I —~=¥4 |
. L. Geddes -t
. P. Beauregard
. P. Hyland - G4WT
. H. Smith - E2NK
. T. Matteucci - G5NR
G W. Mappes - A2NE ,
Env. Contact File No. 857
(File: PCB's)

FYI,

<'oc.c:=u

D. R. Wind
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MONSANTO COMPANY
P.0. BOX B16, HWY 34 NORTH, SODA SPRINGS, IDAHO 83276

(208) 547-3391 .

wwawFAX COVER SHEET®ww»
FAX TEL.# (208) 547-3312

THERE ARE __ < PAGE(S) PLUS COVER SHEET DATE_$/2// /#%/

T0: BN Whght FAX TEL.# _ 206 - 38/ - /984

FROM: ORIGINATOR'S NAME &. Guabts

MESSAGE: B/ - hn Abos 75 _sur F#hiy  week. ) puf 10
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NOTE: IF QUALITY OF MESSAGE IS POOR, OR IF RECEIVED INCOMPLETE.PLEASE
CALL ORIGINATOR. ’ oPLERS
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PCB AND TRANSFORMER HISTORY AT THE SODA SPRINGS PLANT

Because of the nature of the operation at Monsanto's Soda Bprings'

plant and the high process demand for electricity, transformers and
other electrical equipment containing insulating fluids have been
usaed extensively. -A complete .file .dating back eo 1978 is
maintained at the facility., This file includes a history of
service, inspections, fluid characteristics, and the retiremsnt of
fluids and transformers.

Efforts have progressed over the last sevaral Years to become PCB
free by initiating a comprehensive sampling program and replacing
contaminated equipment. As transformer fluids were found to
contain regulated levals of PCBE's, accepted methods of treatment or
off-gsite incineration were contracted to reputable companies who
specialize in PCB/transformer management.

As part of the plants 0i1 spill Prevention, Contrel and
Countermeasure Plan (SPCC) an addendum has been included to cover
the storage facility for polychlorinated biphenyls (PCBs) and PCB
items identified for dispoasal. . A sBpecific, secured location:«within
the plant boundary Had# been assigred for temporary storage fer PCB
items until proper disposal . arrangenents can be made. An
inspection interval has also been designated to ensurae that these
materials are not leaking and that timely disposal is accomplished.
A copy of Addendum A to the SPCC plan is attached. ,

During the summér. of 1991, Mr. Gary McRae, EPA Enviromnmental
Specialist, from the Region 10 Boise officea, completad a PCB

inspection at the facility. Aall records from the past five years -

were inspected and found to be in order, A final report is
expected to be issued no later than Decembar, 1991.

A8 part of tha RI/FS Workplan a complets review of the PCB filea
will be completed and summarized. The information reviewsd will be
compared to the historical information available, relating to PCE's
and electrical equipment used at the site. Information gathered
from this exercise will be compared to the groundwatear analysis
designed to identify any inorganic compounds (see section )e
Based upon what is learned by combining and comparing these two
exarcises, decisions can be nmade ragarding the need for any
additional effort to dafine this potential pathway.

1@: aaa™M ; 7 2085453312e 20E8EL =848
2085473312~ 2068811984:8
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ADDENDUM_A
 OIL_SPILL PREVENTION, CONTROL AND COUNTERMEASURE PLAN
STORACE: FAGHLITY FOR: POLYCHLORINATED BIPHENYLS- {PCBs) and:--~~-
PCB ITEMS DESIGNATED FOR DISPOSAL

PCB_STORAGE FACILITY

1.

2.

Locat1on:

The facility {s located in the northwest corner of the Ore Building on
the ground floor, in a room formerly known as the XEG room.

Description.

The facility is constructed of cinder block with a concrete floor and

- B inch continuous concrete curbing. The 24 by 18 foot facility provides
- storage capacity for up to fifty 55-gallon barrels of PCB material,

STORAGE REQUIREMENTS .

L.

2,

3‘

- (oot

Any container used for the storage of 11qufd PCBs shall comply with the
shipping container specification of the Department of Transportation

5, 49 CFR 178.80 (Specification 5B, Without Removable Head), 178.102
ESpec1f1cat10n 6D, Overpack with sﬁecification 28 (178,35) or 2SL
C178.35a))Polyethy1ene Containers)] or 178.116 (Specification 17E,
ontainer).

—

Any container used for the storage of non-liquid PCBs shall comply with
the specifications of 49 CFR 178.80 (Specification 5, COntainerg. 178,82
(Specification 5B, Container), or 178.115 (Specification 17C, Container)

PCB articles and PCB containers shall show on the article or container
the date they are placed in storage. Furthermore, a record shall be
kept of any batch of PCBs removed from the container, including date,
quantity, and disposition,

Temporary storage (storage outside of the approved facility for a
maximum of 30 days) of 1iquid exceading 500 parts per mi1lion (ppm) PCBs
is prohibited. Each container'or article in the temporary storage must
bear a notation that indicates that the liquids in the drum do not
exceed 500 ppm PCB. '

No item of movable equipment that {s used for handling PCBs and the P
items in storage facilities and that comes in direct contact with PCBs
shall be removed from the storage factlity area unless it has been
decontaminated as specified in Annex IV. of 40 CFR, Part 761,79,
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SPILL PREVENTION

‘more than 30 days.

jfgy:xerox Telecopier 7020 i §=24-91 i10:31AM 2085473312~ 2068811968455 4

A11 PCB containers and aﬁticlg; shall be checked for leaks at intervals of not

- L Mt s e AP N o e KR S EE - S SN 23T, - " mgper P S T omvnm T v Te it e e =,
. -

CORRECTIVE ACTION IN THE EVENT OF PCB LEAKAGE

. 2, Entry ;o,th_stqrage fa;1]1ty will be reqtrictq§

1. Transfer leaking containers and articles, and their contents, to properly
m:rke? non=-leaking containers (as per the above mentioned DOT specifica~-
tions).

2. Use sorbents to clean up any spilled or leaked material immediately.

This material is located {n a small storage room next to the PCB storage
facility.

3, Dispose of all PCB contaminated material in an approved manner or return
it to storage.

SECURITY

1. The facility is located within the fenced plant site and the entrance
gate has a guard.

-to suthorized persomnel. .

T myme —lny,
o .

DESIGNATED PERSON IN CHARGE Oﬁ-PCB STORAGE(EISPOSAL AND RECORD KEEPING AT
TRIS PLAN _

EER—————

0. R. Wind, Senfor Environmental Engineer

-

MANAGEMENT APPROVAL

This addendum will be implemented as herein described.

E ’ﬁgcéui;%gﬁ, P%ant ;ﬁager

CERTIFICATION

I hereby certify that [ examined the facility and, being familiar with the
provisions of 40 CFR, Part 112 and 40 CFR, Part 761, attest that this
addendum has been prepared in accordance with good engineering practices.

K’ .

. C. Kowallis, P.E.
ldaho Certificate 4363
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DATE ' ce;

March 20, 1992

BUBJREY t

Raw Material Analysis

AEFERENCE

RI Report

TO * cindy Yates, Golder Assoclatas

The following is analytical information on the raw materials used

in the Monsanto - Soda Springs process.

If you need of more information, let me know.

F-Mim brand fax transmitta) memo 7671 | # of pages »
Q - @ﬂo’y Yahes " Bs Gedgin
- 50/2-/..-;- Assoc. jo._ AMosesayp,
Phone »
— v 7T P0L  S¥7. 33e,

206 S¥7- 33/2—7
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Chen-Nortrern, Inc.

3/89 LombPesiTE
Déwvergp SwegTwaran. < OKE ANALYSIS
CHEMICAL CONSTITUENTS
MONSANTO, INC.

April 10, 1989
Job No. 79-920-1
Sheet 4 of 11

TEST RESULTS:

‘Lab No.: 96160 96191 96182
Sample Description: 3A 38 3C
Date Sampled: None Given None Given None Given Date —
Collected by: Monsanto Monsanto Monsanto Analyzed X
Total Metals. ma/ka
Antimony as Sb 40 30 <30 3/29/89  .00ec3
Arsenic as As <2 <2 <3 4,05/89
Barium as Ba <60 <50 <60 3/29/8%
Beryllium as Be <3 <2 <3 3/29/89
g Cadmium as Cd <3 <2 <3 3/29/89
C Chromium as Cr 10 10 10 3/29/88 .eoo0i
Cobalt as Co <30 20 <30 3/29/89 .000006
Copper as Cu 60 60 67 3/29/89 .s0004k
Iren as Fe 4130 4400 4470 3/29/89 .s0v¥2
Lead as Pb <10 <9 10 3/29/89 .coos0s
Manganese as Mn <190 <9 <10 3/29/89%
Mercury as Hg <0.2 <0.2 <0.2 3/23/89
Molybdenum as Mo <30 <20 <30 3/29/89
Nickel as Ni <19 9 10 3/29/89 20001
Selenium as Se 6.5 <2 4 3/31/89 .:socov
Silver as Ag <10 <9 <10 3/29/88 . -s00/
Vanadium as V <130 <90 <100 3/29/89 .coe!
Zinc as In 10 <9 <10 3/29/88 .eo 00/
Calcium as Ca 3200 2800 2800 4/03/88 .o02¢
Magnesium as Mg <600 <500 <600 4/03/89 o000
Sodium as Na 3200 1900 1700 4/03/89 ._e23
Potassium as K <220 <240 <280 4/04/88 .00
Fluoride as F, mg/kg 8.8 5.1 4.3 3/28/88 . 208096
Total Phosphorus
as P, mg/kg 1100 660 490 4/04/88 .czoc7
Thorium as Th R s . o O ' ‘ ]
pdx'/jrms 4306 I 203 103¥2y 23. £17.9  HNone guien 014
Tailiune a5 T1 <0 <50 <10 i lga  .ooon
MS/K‘}
,%'.\mr-m na . AR 1.1l Y wlaal un .Y
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Laboratory No.: 112458 112462 112469
Sample Name: 3A Enoch Valley 3B Enoch Valley 3C Enoch Valley
Ore: 7/90 to Ore: 7/90 to Cra: 7/90 to
9/90 9/90 8/90
Sample Date: 02/18/91 02/18/91 02/18/91
Collected by: Donald R. Wind Donald R. Wind Donald R. Wind
Time Sampled: 0945 0945 0945
All in mg/kg
INORGANICS
Fluoride 17,700 16,5900 15,1C0
Total Phosphorous ; ; —br R
METALS X
Aluminum Total 11,000 13,000 11,000
Antimony Total <49 <49 <46 _oooo<
Arsenic Total 12 10 12 .o00ct
Barium Total 120 94 93 .ozl
Beryllium Total 49 45 44 .oc005
Cadmium Total 140 140 130 ,c201
Calcium Total 290,000 260,000 290,000
Chromium Total 870 910 760 .co0?®
Cobalt Total <24 <24 <23 o000
Copper Total 110 120 100 .e00!
Iron Total 8600 8000 8200
Lead Total <24 <24 <23 .p202:
Magnesium Total 1500 1400 1400 .50 /%
Manganese Total 86 82 93 , o0
Mercury Total 0.4 0.4 0.5 o7
Molybdenum Total <24 <24 <23 . o000z
Nickel Total 61 71 58 .ooecs
Potassium Total 3910 3900 3700
Selenium Total 7.3 <l.4 <l.4 .covoo
S1l11eon Total 110,000 49,000 87,000
Silver Total 15 14 14 .oeoce/
Sodium Total 3200 3700 3600
Thallium Total <6 <6 <6 .08
Thorium Total * * *
Vanadium Total 1200 1200 1200
. Zinc Total 750 800 680 .2007

SENT BY:Xerox Teiecopier 7020 3 3=20-82 ; 14:5%

Client Name:
Job Number:
Project Name:

MONSANTO, INC.
78-920
Soda Springs Plant Process Streams

March 7, 1991
Sheet 4 of 10

* To be reported upon completion
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o
P MONSANTO COMPANY

SODA SPRINGS, IDAHO

SILICA SAND — XRF POWDER ANALYSIS

AS - IS UPGRADED
» Si02 99.27% 99.74%
- Fe203 0.073 <0.010
« Al203 0.370 0.080
~P20S <0.050 <0.050
) <0.050 <0.050
Cl <0.020 <0.020
+ No20 <0.050 <0.030
~ MgO 0.100 <0.05¢
~ K20 0.070 0.030 .
» Cad 0.020 <0.010
- Ti02 <0.010 <0.010
» MnO <0.010 <0.010
BaO <0.010 <0.010
Y 13 ppm <10 ppm
«Cr 27 24
Ni <10 <10
Cu <10 <10
Zn <10 <10
As <20 <20
Sn <50 <S0
Pb <10 <10
Mo <10 <10
Sr <10 <10
U <10 <10
Th <10 <10
Nb <10 <10
Zr 35 29
Rb <10 <10 .
Y <10 <10




Golder Associates Inc.

4104-148th Avenue, NE
Redmond, WA 98052
Telephone (206) 883-0777
Fax (206} 882-5498

November 23, 1994

U.S. EPA Region X
1200 Sixth Avenue
Seattle, WA 98101

ATTENTION: Mr. T. Brincefield

RE: CORRECTION FACTOR FOR GEIGER

Dear Mr. Brincefield:

Appendix F of the recently submitted
Company Soda Springs Site: On-Site

correct gamma radiation measuremen

2 Golder

\77 ’Associates

Our ref: 913-1101.607

-MUELLER MEASUREMENTS

"Baseline Risk Assessment for the Monsanto
Occupational Scenario
Montgomery Watson, dated November 16, 1994 included a d
ts from a Geiger-Mueller detector to tissue-

(Abridged)" prepared by
iscussion of the need to

equivalent readings. However, the relevant equation was not included in the Appendix.
The gamma radiation measurements collected by Golder Associates with the Geiger-

approximation:
PIC = a+b M]g
where a = cosmic exposure rate
b = 05
My = meter reading

This relationship was provided by J. Alvarez of IT Corporation (personal communication

November 18, 1994) and should be considered a

OFFICES IN AUSTRALIA, CAIADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM. UNITED STATES




November 23, 1994 2 913-1101.607

If you have any questions, please contact Bill Wright at Montgomery Watson or myself.

Sincerely,
GOLDER ASSOCIATES INC.
» }Zcud K 0
*David Banton
Associate
DB/ca

cc:  R. Geddes, Monsanto
D. Wilson, Monsanto
W. Wright, Montgomery Watson
J. Alvarez, IT
A. Hafferty, E&E
G. Brown, IDEQ

11 2Ddxbl 13

Golder Associates




Golder Associates Inc.

4104-148th Avenue, NE
Redmond, WA 98052

.Telephone (206) 883-0777
Fax (206) 882-5498

February 23, 1994 Our ref: 913-1101.604

United States Environmental Protection Agency
Region X

1200 Sixth Avenue, HW-113

Seattle, Washington 98101

ATTENTION: Mr. Tim Brincefield

RE: REGRESSION OF SOLUBLE FLUORIDE VERSUS TOTAL FLUORIDE

IN OFFSITE SOILS AT MONSANTO

Dear Tim:

Attached are several tables and a figure that show the results of a linear regression
analysis conducted by Golder Associates Inc. for soluble and total fluoride analyses from
selected offsite soils near the Monsanto Plant in Soda Springs, Idaho.

Table 1 provides the analytical results together with the log, transformation. The data
were transformed to allow the use of linear regression for data that appeared to be
described by a nonlinear relationship (data not shown) and to ensure variance
homogeneity. Table 2 shows results of the linear regression analysis. This analysis shows
an r’=0.609. The analysis of variance (Table 2) shows this is a significant regression and
the regression coefficients are significantly different than zero (p<0.005). Figure 1 shows
the relationship between the measured total fluoride and the predicted total fluoride
using the linear regression equation developed in this analysis:

log, (Total Fluoride) = 5.440 + 0.8672 log, (Soluble Fluoride)

Based on this analysis, we feel that the soluble fluoride data are adequate to predict total
fluoride concentrations in the offsite soils surrounding the Monsanto Soda Springs Plant.
The predicted total fluoride data would be suitable for use in a risk assessment if this is
necessary.

OFFICES IN AUSTRALIA, CANADA. GERMANY. HUNGARY. ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES




February 23, 1994

913-1101.604

If you have any questions about this analysis please give us a call.

Sincerely,

GOLDER ASSOCIATES INC.

[ e
/\/“'& WA
Craig Hunter
Project Scienfi

David Banto
Associate

CH\DB\In
Attachment

cc: R. Geddes, Monsanto
D. Wilson, Monsanto
J. Eldridge, SAIC
Project Files

Golder Associates




February 23, 1994

TABLE 1

913-1101.604

COMPARISON OF SOLUBLE AND TOTAL FLUORIDE ANALYSES

Sample Soluble Fluoride log, (Sol F)  Total Fluoride
mg/kg m,
Back-1 3.9 1.361 286
Back-2 15 0.405 518
Back-3 57 1.740 832
MS2-11 17.6 2.868 1,470
MS2-13 9.9 2.293 662
MS2-7 100.0 4.605 5,400
S-01 126 2534 4,740
S-09 15.5 2.741 14,700
$-13 85.9 4453 16,800
S-13d 87.0 4.466 12,300
TABLE 2

log, (Tot F)

5.656
6.250
6.724
7.293
6.495
8.594
8.464
9.596
9.729
9.417

REGRESSION STATISTICS FOR LOG, TRANSFORMATION

Multiple R 0.807794
R Square 0.652532
Adjusted R Square 0.609098
Standard Error 0.949225
Observations 10
Analysis of Variance
af Siom of Squares Mean Square F Significance F

Regression 1 13.53675088  13.5367509  15.02367 0.00470103
Residual 8 7.20822394  0.90102799
Total 9 20.74497483

Coefficients Standard Error 1 Siatistic P-value Lower 95% Upper 95%
Intercept 5.440081 0.68387348  7.95480683  2.32E-05 3.86306534 7.017098
x1 0.867152 0.223721093  3.87603845 0.003754 0.35124946  1.383054

Golder Associlates



Linear Regression-Log Transformation
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FIGURE 1

LINEAR REGRESSION OF TOTAL VERSUS SOLUBLE
FLUORIDE FOR SELECTED MONSANTO OFF-SITE SOILS

MONSANTO/SOIL INVESTIGATION/ID

PROJECT NO.9|3-1. DRAWING NO. 49066 DATE 2/23/594 DRAWNBY TK
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MEMORANDUM

TO: Monsanto Soda Springs Plant Phase I RI File November 12, 1991
FR: Bill Wright

RE: DOCUMENTATION OF ECOLOGICAL DATA COMPILATION, PHASE I RI
ACTIVITY 6a (913-1101.206)

During the week of November 4, 1991, Bob Geddes and | visited several local, regional, and
state officials to compile a wide variety of available ecological data pertinent to the Soda
Springs Plant RI/FS. The following agency representatives were interviewed:

Monday, November 4:

. Clayton Schmitt — City Administrator, City of Soda Springs
. Kirk Hansen — Mayor, City of Soda Springs
. Robert Anderson — Commissioner, Caribou County

Tuesday, November 5:

. Ray Nelson — Chairman, Caribou County Planning and Zoning Commission

. Bob Kukachka — Soil Survey Project Leader, U.S. Department of Agriculture,
Soil Conservation Service

. Thomas Hepworth — Environmental Health Specialist, Southeastern Idaho
District Health Department

. Tony Varilone — District Ranger, Caribou National Forest, Soda Springs Ranger
Station

. Carl Anderson — Regional Wildlife Biologist, Idaho Department of Flsh and
Game

. Jim Mende — Regional Fishery Biologist, Idaho Department of Fish and Game

. Wallace Evans — Area Manager, U.S. Department of the Interior, Bureau of
Land Management, Idaho Falls District, Pocatello Resource Area

° Jeff Cundick — Mining Engineer, U.S. Department of the Interior, Bureau of
Land Management, Idaho Falls District, Pocatello Resource Area

Wednesday, November 6:

. Dennis Dunn — Senior Water Resource Agent, Idaho Department of Water
Resources, Idaho Falls Regional Office

. Boyd Roberts — Superfund Project Coordinator, Idaho Department of Health
and Welfare, Division of Environmental Quality, Pocatello Regional Office

Thursday, November 7:

. Water Well File — Idaho Department of Water Resources, Headquarters
. Joe Nagel — Director, ldaho Department of Health and Welfare, Division of
Environmental Quality, Headquarters




November 12, 1991 2 913-1101.206

. Lance Nielsen — Remedial Activities Section Manager, Idaho Department of
Health and Welfare, Division of Environmental Quality, Headquarters
. Chuck Lobdell — Field Supervisor, U.S. Department of the Interior, Fish and
Wwildlife Service, Idaho Field Office
" «'  Robert Parenti, Ph.D. — Botanist/Ecologist and Tri-State Plant Program
Manager, U.S. Department of the Interior, Fish and Wildlife Service, 1daho Field
Office

The results of each interview conducted is provided in a separate attachment to this
memorandum. No one was interviewed at the Boise office of the Idaho Department of
Water Resources; we merely conducted a file search. The officials of the Division of
Environmental Quality were also not interviewed; the visits in these cases were merely
courtesy calls.

Attachments




. Person Interviewed: Clayton Schmitt

Position: City Administrator
Affiliation: City of Soda Springs, Idaho
Date: November 4, 1991

Interview Summary:

. Mr. Schmitt presented us with a copy of the city's zoning ordinance (Title 17);
he indicated that the Caribou County, Grace, and Soda Springs Comprehensive
Land Use and Water Quality Plan, dated 1977, is still in effect (see the
accompanying photograph for zoning updates within the city).

. Over the past 10 yr, the city's population has declined by approximately 1,000
(the 1980 census was ~ 4,100; the 1990 census ~ 3,100); Mr. Schmitt sees a stable
city population, with no significant growth, for the foreseeable future; all
industries in the city are currently operating at capacity.

- Approximately 60% of the industrial employees in the area live outside of the
city; existing subdivisions within the city contain approximately 200 easily
developable lots (i.e., water and power are already available), and there are
about 130 vacant mobile home lots; as new homes are being built at a rate of
about 5/yr, the city anticipates no need to develop non-platted areas.

| . The city has no direct interest in the Monsanto property; potential
| development opportunities for the Plant property (although such action is
e unlikely) were discussed during the interview and Mr. Schmitt came up with
the following concepts — industrial development (utilization of existing rail
siding and other infrastructure in place), recreational development (regarded as
desireable); however, Mr. Schmitt stated that if Monsanto were ever to leave
Soda Springs, he estimates the city would become an agricultural and ranching

supply community of about only 1,200 residents.
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Person Interviewed: Kirk Hansen

Position:
Affiliation:
Date:

Mayor
City of Soda Springs, Idaho
November 4, 1991

Interview Summary:

Mayor Hansen believes there is no general community concern about the
Monsanto Plant.

The Mayor foresees the city population to be stable or to grow slightly in the
future.

The Mayor foresees no future city use of the Monsanto Plant property.

The Mayor expressed concern over EPA's unwillingness to listen to local
citizens in regard to environmental issues.




Person Interviewed: Robert Anderson

Position:
Affiliation:
Date:

County Commissioner
Caribou County, Idaho
November 4, 1991

Interview Summary:

Commissioner Anderson's only environmental concern regarding the Monsanto
Plant is that it sits astride a seasonal deer migration route. A winter range is
located along Soda Creek; however, he acknowledged that the deer are now
adapted to the presence of the Plant and migrations are not disrupted.

The Commissioner estimates the county's population to be stable, or to be
subject to only very modest growth, over the foreseeable future.

We discussed land use in the vicinity of the Plant (see accompanying
photograph of county land use plan). There is an impact area encompassing
the City of Soda Springs within which the city retains land use authority. The
area around the Plant and to the northeast of the Plant is zoned for heavy
industrial use.

The Commissioner stated that the county has no desire or expectation of
establishing any other land use, other than heavy industrial, in the Plant
vicinity. He also sees no changes in uses of surface or ground waters in the
project area.




Person Interviewed: Ray Nelson

Position: Chairman
Affiliation: Caribou County, Idaho, Planning and Zoning Committee .
Date: November 5, 1991
Interview Summary:
. Chairman Nelson projects only slight growth for the county in the foreseeable
future. ‘
. The city's zoning jurisdiction extends 1 mi past the city limits in all directions
(Chairman Nelson provided us a copy of the current zoning ordinance
[#83-1)]).

. With respect to the residential potential of the agricultural land in the vicinity
of the Monsanto Plant, Chairman Nelson indicated that up to 1 home/40 ac is
allowed; any higher density requires formal subdivision of the property.




Person Interviewed: Bob Kukachka

Position: Soil Survey Project Leader

Affiliation: U.S. Soil Conservation Service — Soda Springs
Date: November 5, 1991 ‘

Interview Summary:

Mr. Kukachka is not aware of any soil or agricultural impacts attributable to
the Monsanto Plant. (This statement was qualified by the fact that neither he
nor his department has jurisdiction or expertise on this issue.)

Mr. Kukachka has reviewed aerial photographs of the Soda Springs area dating
from 1941 to present. He indicated that these photographs show no indication
of vegetation impacts in the vicinity of the Plant. (These photographs are
available for review at the local SCS office.)

Mr. Kukachka indicated that climatological data can be accessed from his office
through a computerized database. He indicated that the average annual
precipitation at the Soda Springs airport is a bit over 17 in; he also provided a
copy of frost data obtained from the airport.




Person Interviewed:
Position:

Affiliation:

Date:

Interview Summary:

Thomas Hepworth

Environmental Health Specialist

Southeastern Idaho District Health Department — Soda Springs
November 5, 1991

. Mr. Hepworth was not aware of any health problems associated with the
Monsanto Plant; he has also not discerned any concerns on the part of the
public in relation to the Plant.

. Mr. Hepworth stated his belief that Monsanto has done everything possible to
comply with environmental regulations.

. Mr. Hepworth would like to see Monsanto and EPA cooperate better in the

community relations process to avoid unnecessary public confusion and alarm.




Person Interviewed: ~ Tony Varilone

Position:
Affiliation:

Date:

District Ranger

U.S. Forest Service, Caribou National Forest, Soda Springs Ranger
Station

November 5, 1991

Interview Summary:

Mr. Varilone believes that the Monsanto Plant has absolutely no impact on
local national forest lands; he regards Monsanto as a leading industry in terms
of environmental control.

Mr. Varilone stated that the following endangered, threatened, or sensitive
species exist in the region, but any critical or sensitive habitats are located
beyond 30 to 40 mi from the Plant and none of these species frequent the Plant
vicinity — whooping crane, peregrine falcon, sensitive trout species (not in Bear
R. drainage, however), bald eagles.




Persons Interviewed:  Carl Andersor/Jim Mende

Positions: Regional Wildlife Biologist/Regional Fishery Biologist
Affiliation: Idaho Department of Fish and Game — Pocatello
Date: November 5, 1991

Interview Summary:

. Concern was expressed about the potential for waterfowl use of ponds on the
Plant site (Bob Geddes indicated that waterfowl do use the non-contact cooling
water and sewage ponds, but has never seen any use of the phossy water
pond); effects of waterfowl exposure to the contaminants in these ponds was
identified as the greatest concern from the terrestrial perspective.

o From an aquatic perspective, the greatest concern identified was to assess the
potential impacts to Alexander Reservoir and, especially, that portion of the
Bear River immediately downstream of the reservoir (the state is attempting to
establish a reasonable fishery in the portion of the river); the state may take
steps at some point to attempt to establish a fishery in Soda Creek (hatchery
salmonids have survived for 20 to 30 d in Soda Reservoir); non-routine releases
of contaminants (i.e., spills) were perceived to have the greatest potential
impact on the aquatic environments of interest.

. Potential species of concern in the project region were identified as trumpeter
swans, bald eagles, and whooping cranes; Mr. Anderson indicated that the
whooping cranes are unlikely transients and that no critical habitats for any of
these species are known to exist in the vicinity of the Plant.




Persons Interviewed: ~ Wallace Evans/Jeff Cundick

Positions:
Affiliation:

Date:

Area Manager/Mining Engineer

U.S. Bureau of Land Management, Idaho Falls District, Pocatello
Resource Area

November 5, 1991

Interview Summary:

BLM owns land in the Formation Spring watershed; a phosphorus prospecting
permit was filed with the agency some time ago, but never pursued by the
interested party (at the time it was filed, the City of Soda Springs expressed
concern about potential impacts to the municipal water supply).

The Nature Conservancy has purchased property near the above-mentioned
BLM land and is proposing the creation of a preserve encompassing both land
parcels.

No endangered or threatened species are known to occur on or near the
above-mentioned BLM property; some moose and deer use the land; streams
on the property are devoid of fish, but ponds on the Nature Conservancy land
have non-spawning populations of fish.




Person Interviewed:
Position:

Affiliation:

Date:

Interview Summary:

Dennis Dunn

Senior Water Resource Agent

Idaho Department of Water Resources, Idaho Falls Regional Office
November 6, 1991

. Mr. Dunn provided copies of all well logs for R41E and R42E — T.7S, T.8S, and
T.9S; he believes the files are incomplete for the period prior to 1987 (the files
of the Boise office were searched, on November 7, for these same townships
and found to be more extensive).

. Mr. Dunn recommended having a local driller review the well location map
prepared for the RI report to see if any other active well locations are known
to exist.

. Because of the incompleteness of the well records, Mr. Dunn also

recommended conducting a door-to-door well survey in the downgradient
direction from the Monsanto Plant.




Persons Interviewed:  Chuck Lobdell/Bob Parenti, Ph.D.

Positions:

Affiliation:
Date:

Field Supervisor/Botanist, Ecologist, and Tri-State Plant Program
Manager

U.S. Fish and Wildlife Service, Idaho Field Office

November 7, 1991

Interview Summary:

Mr. Lobdell requested that we submit a written request for an endangered and
threatened species review of the project site (project location and vicinity map
required with the written request); USFWS will then access the Idaho Natural
Heritage Program database for this information, which will also supply

. information on any sensitive species in the vicinity of the Monsanto Plant;

USFWS will take species mobility into account during the data search.

Mr. Lobdell suggested updating the above-mentioned information request
periodically during the course of the project (e.g., every 6 mo).

Mr. Lobdell and Dr. Parenti indicated that no ecological risks from the Plant
are anticipated, and that their philosophy is that if protection of human health
is ensured in accordance to CERCLA requirements, environmental protection
will generally also be ensured.




United States Department of the Interio E@Eﬂﬂ’/’ﬁ

FISH AND WILDLIFE SERVICE DEC -5 1991

Boise Field Station

Boise, Idaho 83705
December 2, 1991

Golder Asssciates

William E. Wright

Senior Environmental Scientist
Golder Associates, Inc.

4104 148th Avenue NE

Redmond, Washington 98052

Re: Request for a Natural
Heritage Program Database
Review 913-1101.206
(1019.1032) 1-4-92-SP-95

Dear Mr. Wright:

quested regarding 1isted and proposed endangered and
threatened species in the vicinity of the Monsanto Soda Springs Plant is
enclosed. In addition to these species, the Conservation Data Center
(formerly Heritage Program) listed a willow (Salix candida), which occurs
along Ledger Creek east of the Plant (T9S, R42E, S5), as Bureau of Land
Management and U.S. Forest Service "sensitive”.

The information you re

and other Department of Interior

The U.S. Fish and wildlife Service (Service)
urces Survey on the Monsanto Site

agencies submitted a Preliminary Natural Reso
to the Environmental Protection Agency in June, 1991. In that document, the
Service identified important trust resources and potential contaminant

pathways to be considered in any future remedial investigations.

Testing of surface water samples by Ecology and Environment (Ecology and

Environment, Inc. 1988. Site Inspection Report for Monsanto Chemical Company,
Soda Springs, Idaho. TDD F10-8702-06. 29 pp.) revealed elevated
concentrations of selenium, vanadium, and zinc at Mormon Springs, which
surfaces near the southwest corner of the Monsanto Site and flows into Soda
Creek and ultimately Alexander Reservoir. The effluent discharge water, vhich
flows offsite neaxr the southwest corner of the site and also enters Soda
Creek, contains elevated concentrations of aluminum, cadmium, ironm, selenium

and vanadium.

habitats located near the Monsanto Site include
Reservoir, located about 2.5 miles southwest of
d by the Nature Conservancy

Grays Lake National Wildlife

significant fish and wildlife
the Bear River and Alexander
the Site, and Formation Springs, a property owne
located about 1.5 miles northeast of the Site.

Refuge is located about 25 miles north of the site.

4696 Overland Road, Room 576 Galder Assnciates




‘Key trustee species which inhabit the Bear River/Alexander Reservoir area
include bald eagles, white pelicans, Canada geese, and several species of

ducks and shorebirds. About 10-12 bald eagles (endangered) winter in the Bear 7.
River/Alexander Reservoir area from Soda Springs downstream about 5 miles to
Soda Point. White pelicans forage in Alexander Reservoir in the summer, and
numerous shorebirds feed on the mudflats of Alexander Reservoir during late
summer. Canada geese are found in the area all year, and nest along the Bear
River and Alexander Reservoir. Several species of ducks utilize the area
during spring and fall migration (Carl Anderson, Idaho Department of Fish and
Game, personal communication).

Alexander Reservoir, operated by Utah Power and Light, provides a marginal
rainbow trout and yellow perch fishery. it was completely drawn down the past
two winters for maintenance work at the dam. The Bear River below the
Reservoir supports a fair rainbow trout fishery. Smallmouth bass have also
been introduced into this reach (Jim Mende, Idaho Department of Fish and Game,
personal communication).

The Service is not aware of any biological sampling that has been done in the
vicinity of the Monsanto Site, including the affected spring discharges, Soda
Creek, Alexander Reservoir or the Bear River below Alexander Reservoir. There
appears to be a strong possibility that plant and/or animal species could be
affected by the elevated concentrations of aluminum, cadmium, selenium,
vanadium, zinc or other chemical constituents that have been detected in
Mormon Springs and the effluent discharge stream, both of which discharge into
Soda Creek and eventually Alexander Reservoir. Also, several analytes,
including vanadium, were detected in groundwater samples taken from the Kerr-
McGee Site (Ecology and Environment, Inc., 1988. Final Site Inspection Report ‘
for Kerr-McGee Chemical Corporation, Soda Springs, Idaho. TDD F10-8702-04. 50
p.). There is some indication this contaminated groundwater may also be
contributing to contaminants detected in groundwater and spring water samples
taken from the Monsanto Site. Such sampling of biological matrices is
necessary to determine if harmful concentrations of these chemical
constituents are accumulating in biological systems at potentially harmful
levels. Any biological sampling should be designed to address potential
contaminants from both the Monsanto Chemical Company and Kerr-McGee Sites
since it appears both sites may be contributing contaminants via spring
discharge near Soda Creek.

The potential for impacts to trustee resources of the Service from air
emissions were not addressed in the Final Site Inspection Report . However,
this potential pathway should be addressed since air pollution from the
facility frequently drifts over habitats occupied by trustee resources.

In conclusion, information presented in the Ecology and Environment Final Site
Inspection Report {ndicate the probable release of several toxic inorganic
constituents into springs which discharge into Soda Creek and ultimately

Alexander Reservoir on the Bear River. Such discharges may be impacting

natural resources under the trusteeship of the Service, including migratory
waterfowl, other migratory birds and endangered species. Sampling of

biological resources, including food chain items, is recommended to determine

if potential pathways exist between observed discharges of contaminated

groundwater and resources under the trusteeship of the Service. .




We appreciate the opportunity to discuss the ecological aspects of the
remedial investigation you are undertaking for the Monsanto Soda Springs
Plant. Please contact Bill Mullins (208/334-1931) of my staff if you have any

questions regarding these comments.
Lot 1 Wil

Charles H. Lobdell
Field Supervisor

Enclosures




AS REQUESTED
LISTED AND PROPOSED ENDANGERED
AND THREATENED SPECIES, AND CANDIDATE
SPECIES, THAT OCCUR NEAR THE CITY OF SODA SPRINGS

DATE: December 2, 1991
PROJECT NAME: Monsanto Soda Springs Plant
SPECIES LIST NO. FWS 1-4-92-SP-95

LISTED SPECIES COMMENTS
Bald Eagle A
(Haliaeetus leucocephalus) Wintering Area

ROPOSED SPECIE

None

CANDIDATE SPECIES

None

OTHER SPECIES

Hoary Willow
(Salix candida) BIM & FS Sensitive Species
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l.‘““"”""‘“”" R.L. Geté\({s - Soda Springs - Ext. 234
. =AFebruary 4, 1992 ce: -9%34/5V,213<7'
susJECT . Additional Data Needs

wremence : Soda Springs NPL RI/FS Report

TO . Rick Kossik, Golder Associates

Rick, I have finally been able to get some of the information that
you requested.

Wwell Data

- I was not able to get water levels at either the Harris or
theLewis (Delvin Humble) well. There is physically no way to
get the measurement unless we dismantle the well head
assemble. Delvin Humble told pe that he has tried to do that
in the past and he was unable to remove the cap. The Harris
well has no sampling port.

- TW 2 - This well pumps at approximately 10 gpm. It is used
only periodically for the operation of the electrode seal
water pond. I measured the water level on 1/31/92. The pump
was not operating at the time the measurement was taken. The

3 depth to water was 56.52 feet. The measuring point is the
;' same elevation as was surveyed. '

. N
TW 40 - Test Well 40 was measured on 2/4/92 at 88.72 feet.

TW 48 - Test Well 48 was measured on 1/31/92 at 63.64 feet.
The mark point is 0.7 inches above the top of the steel
casing.

TW 49 - Test Well 49 was measured on 1/31/92 at 74.47 feet,
The mark point is 1.1 inches above the top of the steel
casing.

T™W 50 - Test Well 50 was measured on 1/31/92 at 61.0 feet.
The mark point is 0.8 inches above the top of the casing.

PW 1 - Plant Well 1 was measured on 1/31/92 at 109.59 feet.
The pump was idle at the time I took the measurement. The
bolt that was surveyed is 0.19 inches above the casing used as
the mark point elevation. Information about the pump and flow
rates of PW 1 is included.

PW 2 - Plant Well 2 information is included. The water level
of this well is difficult to measure because of an oil column
in the well.

. PW 3 - Plant Well 3 was measured at 124.64 feet. The pump was
operating at the time. This well operates continually and it

IN-1132

T




is difficult to find a time when a static water level can be
measured. Information regarding the well construction, pump
and pump curve is included. Currently the well is operated at
approximately a 1000 gpm level.

PW 4 - Plant Well 4 was constructed without a port to measure
the water level. It was designed to operate at approximately
300 gpm.

Kerr Gee Well Informatio

Kerr McGee is preparing to share in detail all of the
information that they have gathered during the 1991 well
installation program and the sampling that they have
completed. This information will be shared during the
meetings scheduled on February 10-11, at the Golder
offices.

surface Water Information

Blackfoot Reservoir - I have located the Water Master for
the Blackfoot Reservoir. His name is Ed Hall his phone
number is (208) 246-6668. I have been unable to reach
him, if I do and he provides me some water level data I
will get it to you. '

Soda Creek Irrigation and Soda Creek flow - I have
included copies of the water master's log book from 1983
- 1990. This information is mostly weir measurements at
various locations. The North Weir was originally located
above the Soda Creek Reservoir and in 1983 was moved
below the reservoir and below the diversion point of the
irrigation water. This location is where we collected

the samples at Soda Creek. The South Weir (now is
actually the North weir) is located at the outlet of the
dam.

The elevation of the Soda Creek Reservoir spillway is
surveyed at 5959 feet. The level of the reservoir is
jdentified in the water master's log book as "level of
dam." I have included a copy of the capacity table of
the Soda Creek Reservoir. The capacity chart was
developed when the reservoir was constructed. It has not
pbeen adjusted to reflect any silting since construction.

The measurements at the Farmer's Irrigation & Diversion
weir indicates when and how much water was diverted from
Soda Creek into the irrigation system.

The former water master indicated to me that prior to
1985 there was always a surplus of water.




As you know the purpose of the reservoir is to store
water to supply the small Soda Springs City power plants
jocated down stream on the creek.

Leakage and springs between the dam and the Farmer's Land
& Irrigation weir has been measured with the dam headgate
shutoff at 21.28 cfs.
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FIELD TEST REPORT

- .

Owner: Monsanto Chemical Cc. well No. 1 {worth wnell)
“ump Mir. Layne & Bowler Ser. No. 19343 well Dia. Depth _____.
Motor MirGeneral E) ect, Ser.No. Frame
H.P. 125 RPM 1770 Volts __ L80 Amps___1L5 Cycle 60 '
Power Co. Utah Power Co Meter No. Kh C.T. Ratio
Engine Mfr.
TEST DATES: 38/10/67
Pressute Airline, Static
Readings Alrline, Pumping
in Lbs. Discharge Head
Airline Length — Feet 2001 -0"
Alrtine Static Pressure —Feat g715"
STATIC WATER LEVEL 112-7"
Altline Length — Fost 200'0" -
Alrline Pumping Pressule — Fest §31=2"
PUMPING LEVEL 116'-10"
Discharge Head — Feet 1611-7%
TOTAL HEAD=Feoet 2781-5"
Pumping Level — Fost 116'-10"
Static Level = Fest 1121-7"
ORAWDOWN L
g;’m Pt 3.5 average| Collins
Reading Orifice
Other
. GPM
creaaTY %
GPM Per Foot Drawdown 209.5
METER DATA: Revy/ Sec
KW Input
HP input
BHP imput to Pump € % Motor eff.
PUMP RPW
LOAD Voits
LOAD Amps
Water Hotsspower
Pump Efficiency
Oveeail Efticiency
KWH per Acte Foot .
Pump Setting: 200'-0"
Column Size: 8" std. x 3" X 1-11/16" Discharge dia. _ 102" I.D.

Bow! Assembly (Stoges & Type)

22

R ks:
emarks Also u

and pumping levels

sed electric draw down gauge to check both static water le‘

Tested By: L-M. Thompson - Layne & Bowler Fump Co:l
Glen Turner - Hel Erown Co.,
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i CUMPANT

.1 7. 2EPORT
Owner: 1.0052000 vitelil N o Wall No. __2 Cnourn o welll
~ump Mir. Lavne & Bowl: o Ser.tic - i’ _____Weli Dia. o Depth _20Q0'=Q"
otor Mir. Cenerul —i:= C;_,Ser.No Frame
H.P. 10C RPM 778 Volts L30 Amps_ 1. C Cycle &0
Power Co. Ltap Fownr Meter No. Kh C.T.Ratio
Engine Mir.
TEST DATES: e 10/57
Pressuis Airline, Static . Ncne
Readings Airline, Pumping Mone
in Lbs. Discharge Head
Airline Length — Feat
Alrline Static Pressuie —Foet
STATIC WATER LEVEL 113 t.3n
Aliline Longth — Fest None _
Altline Pumping Presmue — Fost None i
PUMPING LEVEL 119'-6"
Dischmge Head —~ Fost lé]_-l -8n =
TOTAL HEAD—Foat 281'-2" R
Pumping Level — Fest 119! -6" g e
Static Lavel — Fest 113'-8"
DRAWDOWN 21.10"
Pitet 2,6 A Collins
Orifice
Other
GPM 660
CAPAGTY [ Winers inches 73.33
GPM Per Foot Drawdowm 230
 METER DATA: Revs/ Sec
KW input
HP inpat T et
BHP Imput to Pump ¢ % Motor eff. - Myprere e L
PUMP RPM R we
LOAD Voits Ras
LOAD Asps e
Wats Hot sepower - "'.'.';
Pump EMficiancy 44
Ovetatl Efficiency -~ :
KWH per Acte Foot .
Pump Setting: 1,3'-6" ‘

Column Size:

Discharge dia. 102" I.D.

Bowl Assembly (Stages & Type)

10n

JKH x 11

Remarks:

Used electric dra
pumping levels.

for real accurate reading

w down gauge to get both static level and
Pitot tube setting very

wler Fump C3.

Tested By: T .M. Thompsgon - Layne & Do
_ Glen Turner - Mel Brown Co.

close to pump dischar.




Requisition To Purchasing Dept.

/ .“/ - -4 Z - , - - / Ve —
“izar - Cate _— i Purchose Order No, z 2
L Do not wr:ite in ihis space
, i | . 'y
Ord. 2 - et Chg.Te To : . ‘:—‘ . . ) I
K% N
,t Dept. Est
1/1 4 ) I
o e o o sugll /. - R
. ;- S T am a5 /.: b Ay d - P.A.APPe e Buyer INQUiry ——me————
F.0.B.
1.To Del.Reqd. Terms Yia
Item i Quan., i Unit | Description Price
1
i
:
!
!
Approved By Approved By
-—— memey Gan S M —— ——

| I.ajne

Bohrer deep well tnrbine pump ccmpletely‘insta
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\Cme t'ype galvanized strainer
-Antamtic 011 Dripper

Draw down gage with necessary piping

10 inch noneslow chsck valve = Crane -
10 inch gate valva Crane o

2 :anh air relief valve wit.h 2"

-‘-__

11sd as follows:

gate valve and necessary connections ‘
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Motor 7~
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installation of a turbine deep well pump through the check valve and flanged gate .

Talve,.

-

A A
l”S HP % 6000 foot elsvation. 1300 RPM Vertical - Hollow Shaft Electric Motor-
drive = LLO volts- -—60 cycla 3 rhase with Square D weather..tita pumping plant
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South ‘Aeil (Mo 3_}

LAYNE & SOWLER PUMP COMPANY_

FIELD TEST REPORT T e . I
Owner: vonsanto Chemical Co. Well No. 3
oump Mfr. _Layne & Bowler Ser.No. _ D=11521 Well Dio. 24227~ "=  Depth o5 A
otor Mfr. General Elect Ser.No. : Frome
H.P. 200 HP RPM 1770 Voits L8O Amps 235 Cycle 60
Power Co._Utah Pawer Meter No. Kh C.T.Ratio
Engine Mfr.
TEST DATES: 8 L]_.g[ 67
Presswre Aldine, Static None
Readings Alrline, Pumping None
“in Lbs. " Discharge Hood 18.4.80 PSI
Airline Length — Fest None
Airline Static Pressue —Fest None
A STATIC WATER LEVEL 122t-7" =
Alriine Langth = Fest
Altline Pumpiag Presase = Pest
PUMPING LEVEL 124L1=3"
Discharge Head — Fest 18L'9"
TOTAL READ=~Fest 09:-0"
Pumping Lavei - Fost 1.3n
Static Lovel — Foet 21.7%
DRANDOW .80
Prer] o 5A Collins |(4 readings average,
Orifice ‘
Other
GPM 1950
CAPAGTY [ iiners Inches 216?33
GPM Pe Foot Drawdown 1084
METER DATA: Revy/ Sec
‘KW inout
NP Input
BHP input t» Pump @ % Motor eff.
PUMP RPM
LOAD Voits =
LOAD Amps
Water Holsspower
Pump Efficiency
Oveatl Efficiency
_l.(w pet Acte Foot
Pump Setting: i
Column Size: Discharge dia. ___lgﬂ_];&,______

Bowl Assembly (Steges & Type) __LL"R

Remarks:

Used electric draw
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¢ PAOT 1200 Sixth Avenue
Seattle, Washington 98101
RECEIVED
July 15, 1993
JuL 1 6 1993
Reply to SUPERFUND REMEDIAL BRANCH
Attn of: ES-097
MEMORANDUM

SUBJECT: Monsanto Site - Phase IT Remedial Investigation Air
Enmission Inventory (Dated May 27,1993)

FROM: Bill Ryang, —
Environmental Characterization Program

TO: Tim Brincefield
Remedial Project Manager - Superfund Branch

I have completed my review of the Phase II RI air emission
inventory (EI) and find that the information contained therein
offers a clearer, .more defensible, characterization of most of
the sources at the facility than that contained in the
Preliminary Site Characterization Report. It is also worth
noting that there still remains a high degree of uncertainty
related to several sources/source areas on the site. The
following comments are based upon my review of the EI report
itself, our meeting with Monsanto on June 24, my visit to the
site on June 29, and a subsequent phone conversation with Dan
Hrebenyk of Senes Consultants. The comments are related to the
EI (and how Monsanto is proposing to use it) as well as other
work to be conducted in the future.

In general, here is my understanding of how Monsanto intends
to use the information contained in the EI. They intend to
conduct modeling with the subject EI in order to derive an
initial estimate of risks associated with air releases from the
site. The intent of such an exercise is to identify (with
presently available information) sources which contribute
significant (or potentially significant) risks through the air
pathway. This will help define and focus potential future work
(if needed) related to source characterization. The modeling
will be conducted in a manner such that changes to estimated
emission rates based on updated information can be easily
translated into predicted ambient air concentrations and
deposition rates without re-doing the entire modeling analysis.
Since we are also. interested in getting an initial set of .
modeling results to begin determining the potential significarice
of risks through the air pathway, this approach seems acceptable.

QPrlnted on Recycled Paper




In order to get the modeling under way, certain assumptions

need to be made for sources where there is significant
uncertainty related to emission rates and/or release
characteristics. Dan Hrebenyk and I have had discussions about
such sources. The following comments reflect my understanding of
our agreements on how to treat them for this modeling effort.

1)

2)

3)

Kiln venturi scrubbers: Trace metals and radionuclide
emissions will be based on 1992 stack testing results.
While changes to the control system were made prior to the
1992 testing, it is felt that the 1992 data provide a
reasonable initial characterization of emissions from the
scrubbers for 1990 and 1991. Evaluation of resulting risks
should indicate whether additional information related to
the metals and radionuclide make-up of the emissions from:
the scrubbers would be needed.

Nodule crushing/screening scrubber (NCSS): The EI indicates

that particulate matter emissions from the NCSS are assumed
to be 28 lb/hr. Unfortunately, no justification or basis
for this value is presented in the report. We recommend
that the basis for this number be presented prior to
initiation of the modeling.

The report indicates that stack testing of the NCSS will be
conducted in the future (fourth quarter of 1993) and that
this information will provide documentation/confirmation of
emissions from this source. We request that Monsanto
provide us with the date(s) when the testing would be
conducted. We would also recommend, if feasible, that the
testing be conducted at the earliest convenient date to
facilitate the use of the results in further risk

evaluation.

Taphole fume collectors (THFCs): The report indicates that

particulate emission rates from THFC #8 were significantly
higher in 1991 than in 1990 while emissions from THFC #9
remained essentially unchanged between 1990 and 1991. A
discussion of possible reasons for the differences between
the 1990 and 1991 emission levels for THFC #8 should be
provided prior to initiation of modeling. .

The EI uses the chemical composition of the sub-200 mesh

fraction in the treater dust for characterizing trace metals'

and radionuclide emissions from the THFCs. For purposes of
the upcoming modeling, this approach is acceptable. Stack
testing of THFC #7 is currently scheduled for the fourth
quarter of 1993. As with NCSS, results from this testing
should provide documentation/confirmation of the
chemical/radiological make-up of the emissions from these
sources. As with the NCSS testing, we recommend that
Monsanto provide us with the date(s) of sampling and
encourage them to schedule the testing at their earliest
convenience. ' :
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5)

6)

Coke fines air conveyor: The report shows 1986 emission
levels for this source. Because emission rates from this
source are low relative to others at the site, the
difference in ambient air impacts (and associated risks)
using 1986, 1990 or 1991 emission rates are not likely to be
significant. Should modeling indicate potential risks from
this source using the 1986 emission levels, further
evaluation using 1990 and 1991 levels would be performed.

Furnace building fugitives: The calculations of fugitive

particulate matter emissions from the furnaces assumes
several different control efficiencies for the venturi
scrubbers (84-92 percent). While it is reasonable to expect
some variation on control efficiencies, it is difficult (if
not impossible) to determine when any given efficiency is
being achieved. Consequently, for purposes of estimating
emissions from the furnace building, we recommend that a
single control efficiency be used for all furnaces, unless
there is sufficient information to support the use of
different, furnace-specific control efficiencies. For
purposes of the upcoming modeling exercise, a 90 percent
control efficiency value seems acceptable.

For purposes of the upcoming modeling, fugitive fluoride
emissions from the furnace building will be modeled at a
rate of 0.43 1b/hr. A material balance of the furnace area
suggests that this rate may be overstating actual emissions.
However, lacking any additional information to derive a
different factor, these emissions will be used in the
initial evaluation of risks through the air pathway.

Slag Pouring Emissions: Section 3.3.6 of the EI report

presents a variety of emission factors for use in estimating
particulate matter emissions from slag pouring activities.
Estimated emissions presented in Tables 3.3.2a and 3.3.2b
are based on an emission factor of 0.282 pounds of
particulate matter per ton of slag tapped (lb/ton). Based
on discussions with Dan Hrebenyk, utilizing information in
Section 3.3.5 of the report, an emission factor of
approximately 0.57 1lb/ton will be used in the upcoming
modeling analysis. This value, which is roughly double the
value proposed in the EI, tends to fall near the middle of
the range of factors identified in the report and is
consistent with the methodology used for estimating fugitive
dust emissions from the furnace building. In the event that
modeling suggests risks associated with this source may be
significant, I would recommend that Monsanto begin to think
of potential source testing methods for evaluating emissions

from this activity.

Fluoride emissions from slag pouring will be estimated using
a factor of 1.043 1b/225 ft® of slag (the origins of which
are uncertain). The mass balance performed for furnace-




TR

related fluoride emissions would suggest that this factor

results in a significant overestimate of emissions from slag
pourlng. Given the lack any other factor to use at this .
point in time, and an indication that this approach may be
conservative, this appears to be an acceptable approach to

use for the forthcoming modeling exercise.

7) Slag Pouring Modeling: Appendix E of the report presents an
evaluation of several methods of modeling the emissions from

slag pouring activities. Conclusions of that evaluation
include a proposal to simulate the release and dispersion of
emissions from slag pouring activities as a pseudo-stack
source. Based on my recent site visit, it appears that the
pouring of slag on the pile would (as indicated in the
report) be best simulated as a buoyant puff release. »
Unfortunately, models currently available for regulatory use
do not easily lend themselves to evaluating such sources
with large meteorological data bases, such as being used at
Monsanto. Consequently, Monsanto/Senes has proposed to
simulate these emissions as a pseudo-stack source as a
surrogate for modeling them as a puff, which will
incorporate buoyancy effects that were not accounted for in
the earlier modeling analysis. My major concern with the
proposed methodology is associated with the fact that slag
dumping activities occur at various locations on the slag
pile throughout the course of a year. The locations of
model-predicted air concentrations and depositlon rates can
be very sensitive to the placement of a given stack (or puff .
release, for that matter) within the modeling domain. When
looking at short-term events (up to 24 hours in duration),
modeling the slag pouring in the proposed fashion may be
reasonable since the- location of slag pouring is relatively
constant on a single day. However, for assessing longer-
term impacts, the method may not provide as good a
description of concentration/deposition patterns and
magnitudes because model predictions would likely to be
overstated in some areas and underestimated in others due
primarily to source placement. I had recommended that Senes
consider treating emissions from slag pouring as a volume
source (as was done in the previous modeling), but to expand
the dimensions of the volume to account for buoyancy effects
and the migratory nature of the pouring activities. Senes
has evaluated this approach and found that it is not a
significant improvement over the earlier modeling.
Consequently, Dan and I have determined that the following
approach will be used for the upcoming modellng. Slag
pouring will be modeling two ways; 1) using the pseudo-stack
approach proposed by Senes and 2) using a series of pseudo-
stacks to simulate the slag dumping. Since neither approach
can be viewed as "correct," we agreed that predictions from
the method yielding the more conservative (higher)
concentrations would be incorporated into the results that
would be provided to EPA/SAIC for initial risk evaluation. .
Obviously this is an area which needs further investigation,




but for the short term I think we can begin to generate
information which will help us get a feel for risks through
the air pathway.

Finally, on a topic not specifically associated with the EI
report itself, but related to future work. In our meeting of
June 24, and subsequent discussions, there has been some dialogue
related to the usefulness of some ambient air quality monitoring
in the vicinity of the Monsanto facility; primarily as a "reality
check" for the emission inventory and modeling. It is my
understanding that Monsanto has written you agreeing that some
monitoring would be necessary. Dan Hrebenyk and I have had some
initial discussions related to a monitoring program and it is my
recommendation that they provide a proposal which outlines the
purpose and goals of the program and a description of the program
itself. 1Ideally this plan should include a description of the
network (location, duration, sampling frequencies), constituents
to be identified, analytical procedures and techniques to be
_employed (and laboratory-specific SOPs) with estimated detection
limits, and a description of QA/QC practices to be followed.

Should you have any questions regarding these comments, or
my review in general, please give me a call.

cc: C. Hall (AT-082)
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Phosphate ore is often associated with uranium concentrations that are slightly elevated
with respect to the U.S. average for soils. As a result of the increased uranium. gamma
radiation from uranium progeny is also somewhat increased above the U.S. background
average. The dose rate from phosphate ore and processing by-products is usually well
below dose rate levels that are subject to regulatory action. The relevant regulation for
occupational situations is 29 CFR 1910.96. administered by the Occupational Health and
Safety Administration. A review of the occupational dose rate situation of the elemental
phosphorus plant operated by Monsanto Company in Soda Springs, Idaho. was conducted
to ensure that doses received by workers were below levels requiring establishment of
restricted areas and the institution ot a radiation protection program.

Monsanto Company has a radiation protection program administered from the corporate
level that satisfies both OSHA and Nuclear Regulatory Commission regulations. The Soda
Springs plant has radioactive gauges that are licensed by the NRC. and an appropriate
radiagon protection program to meet those license requirements is in place. Workers are not
exposed to the radiation emitted from these gauges on a regular basis.

The major source of worker exposure is the naturally occurring radioactivity found in the
matenals used and generated during phosphorous production. Because of possible external
and internal exposure. Monsanto conducts routine radiological surveys to ensure that
worker doses from these materials are not in the range requiring an OSHA radiation

protection program.

The current investigation determined both shielded and unshielded dose rates at typical
work locations. Measurements were obtained on August 3, 1994, with a Bicron Microrem
Meter, a tissue-equivalent plastic scintillator. Shielded dose rates were those inside
vehicles or equipment used at those locations.

The measured dose rates by location are shown in Table 1. The shielding factors ranged
from 0.75 to 0. The shiclding factors (or dose-reduction factors, DRFs) were determined

by the following tormula:

DRF = -
D, -bg
DRF = dose-reduction or shielding factor
D1 = unshielded dose rate
D, = shielded dose rate
bg = background dose rate

(Note: EPA uses a shielding factor denoted as Se; DRF = 1-Se)

The background at the plant boundary where slag was not present was 15 prem/hr. Several
locations within the plant boundary, inside buldings and the quartzite and coke piles were
lower than the plant boundary background. The background used in determining the
shielding factors was 15 urem/br. The shielding factor is applied by multiplying DRF times
the above-background dose rate.

A person walking through a location has a DRF of 1. A person riding in an automobile or
pickup has a DRF of about 0.5. A person operating the heavier equipment such as ore
trucks. caterpillars. or pot carriers has a DRF of or nearly 0. The highest dose rates are thus
experienced when walking outdoors, the next highest are experienced when riding in light
vehicles. and often no excess dose is experienced when operating heavy equipment.




The projected doses can be calculated based on time at locations and can be bounded by
highest and lowest dose rates. The highest dose rate measured was 75 prem/hr. or an
excess dose rate of 60 urem/hr. Based on 2.000 hr/yr worked. the maximum annual dose
ts 120 mrem/yr. For a worker receiving this maximum dose trom age 18 to 65. the annual
risk at age 75 is 1x10-%. The minimum dose is background. so no excess risk is projected
tor the lowest dose-rate category. It is clear from the dose distribution at the Soda Springs
plant that no individual is exposed at the highest dose rate for even a single day. This
upper-bound dose and corresponding risk estimate are definite exaggerations. A more
probable estimate ot the maximum average daily rate is 45 prem/hr for an excess annual
dose of 60 mrem/yr. This dose rate would produce an annual risk of 5x10-5 at age 75. The
person expected to receive such doses are those who spend a major portion of the day on
foot and outdoors. In general. weather restricts outdoor activity for several months of the

year.

A study was conducted using thermoluminescent dosimeters on 25 workers. The doses
trom this study resulted in projected annual doses ranging trom 1 to 66 mrem/yr. This is
well within the error ot the annual doses projected from dose rate and time. The period of
this dosimetery study was late summer to late fall. Qutside activity was restricted to only a
small part of the time for the vast majority ot workers.

Conclusions

Dose rates at single locations and annual doses are below limits requiring establishment of
radiation areas and a radiation protection program. An area must be designated a radiation
area if is any area that in which there exists radiation in such levels that a major portion of
the body could receive in any one hour a dose in excess of Smrem. or in any five
consecutive days in excess of 100 mrem (29 CFR 1919.96.d.3.ii). A radiation program is
required for surveying for radicactive materials and radiation dose rates and for providing
appropriate dosimetry devices to each employee who is likely to receive 10% of 5 mrem/yr.

An airborne radiation program is required when an employee is expected to receive 10% of *
the annual limit of intake. Further, a radiation program is required when a minor or a
tetus/embryo of a declared pregnant woman can receive 1% of 5 rem/yr. None of the above
doses can be received at the Soda Springs plant based on the results of this study. Minors
do not work at the plant and 50 mrem cannot be acquired over the nine months of a

pregnancy.




Dose Rate (microrem/hour)

Unshielded
32
48
45
35
45
10
38
50
45
15

6
53
40
51
52
60
65
58
40
40
45
42
45
75
48
10

Shielded
20

22
15
11
17
10
25
30
25
15
6
21
25
35
39
40
15
40
25
15
35
22
30
50
25
10

Shielding Factor* Type of Shielding Location (grid no.)

0.29
0.21
0.00
0.00
0.07
0.00
0.43
0.43
0.33
0.00
0.00
0.16
0.40
0.56
0.65
0.56
0.00
0.58
0.40
0.00
0.67
0.26
0.50
0.58
0.30
0.00

Soda Springs, ldaho
3-Aug-94

automobile
pot carrier
pot carrier
pot carrier
pot carrier
pot carrier
automobile
automobile
dump truck
automobile
automobile
ore truck
automobile
automobile
automobile
pickup
D9 cat
automaobile
automobile
dump truck
automobile
automobile
automobile
automobile
automobile
automobile

Pa.

44
44
44
34
44
44
34
34
34
45
55
65
65
65
65
65
65
75
76
76
74
73
63
64
64
54

Gamma Radiatlon Dose-Rate Measurements
Monsanto Company's Elemental Phosphorus Plant

Location Description and Cominents
outside service building
outside #8 furnace
west of #8 furnace; pot full
slag dump; metal ramp w/ pot full and emply
wes! of #8 furnace
#8 furnace alley
road on slag pile to slag dump
metal thumper
metal thumper
coke pile
quartzite pile
ore pile
ore pile
ore pile
ore pile, blend 1
ore pile, blend 1
ore pile, blend 1
underflow solids
baghouse dust
baghouse dust
electrode seal pond
sanitary landfill
sanitary landfill
nodule area; between two slockpiles
treater dust
fuel tanks




-

Gamma Radiation Dose-

Dose Rate (microrem/hour)

Unshielded
43
43
52
52
60
45
35
60

"1 denotes no shielding,

Shielded
35 0.71
22 0.25
40 0.68
15 0.00
17 0.04
35 0.67
30 0.75
38 0.51

automobile
front-end loader
automabile
ore truck
front-end loader
automobile
automobile
automobile

Shielding Factor* Type of Shielding Location (qrid no.)

54
54
44
44
44
53
53
23

Rate Measurements, continued

Localion Description and Comments

kiln

kiln

nodule screening pile

nodule screening pile

nodule loading

old underflow solids

effluent settling pond; slag gravel
Sewage evaporation pond

and 0 denotes complete shielding; negative results are replaced with 0 (physical constraint).

Page 2







APPENDIX B

SOURCE PHYSICAL PROPERTIES
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APPENDIX B-1

PHASE I SAMPLES
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DER ASSOCIATES I1KC., REDXOKD, A
STORE COXTEST CALCOLATIOR SEEET
Y D-2216

6L
o)

PROJECT:  MOKSERTO/RI/FS/ID
PROJ. HO:  913-1101.208
DATE: 11/716/81

TECH: X
REVIEN: _‘»’EQ

SAMPLE B0  NWET WI. DRY WT. TARE W1. TARE
e) (g) (g) RO.

¥OISTORE
(%)

SLAG-1 783.43  755.3) 132.66  §-6

SLaG-2  T10.20 T06.35 107.28 B

SLAG-3  531.05 51645 13318 §-2

DusT-1 §91.20 889.10 160.18 B
DUST-2  874.70 829.70 167.54  RR
DUST-3  705.79 625.52 152.42 A

UEDERFLON-1  682.58 584.24 135,98  §-9

UFDERFLON-2  812.80 747.09 158.9% Al
URDERFLOK-3  608.96 494.77 107.20 J

SLORRT-1  846.00 730.58 102.87  ¥-2

SLORRT-2  B818.50 701.79 156.36 B
SLORRY-3  557.01 453.43 107.683 ¥

O D D OO0 LD 3 OO R
LM D L e GO S OO D OO O

€a3 D et D DD e s
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SAMPLE
Pycnometer number LD 208
Temperature at weighings (°C) é:,-..,,: E’
Weight flask + soil + water (Wb) 7014 7
Weight flask + water (Wa) ) 65€, 00
(Wa - W) -42.57
Evaporating dish number |
Weight dish + dry soil 171,23
Weight dish 13,94
Weight dry soil (Wo) 61,19
Temperature factor (K) LOOoD\
Gg/control temperature = - vy +\ZVV33- T

6l yio001-=2.72
1t S

e —————

Wo .
Wo + (Wa-Wp) -

Gg/20°C =

Comments:

Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854

Mpite:a.-d2( RT/ES /T D

RN A N

Project

Propct No Dato 2/ 2! Tostad By ">~ Aporoved By SN & Golder Assoclates




SAMPLE 5’99 &
Pycnometer number L0208 #
Temperature at weighings (°C) é .2 [9° (-
Weight flask + soll + water (W) 6 75/ Db
Weight flask + water (Wa) 65% 47
(Wa - Wp) L 39. |
Evaporating dish number 25,
Weight dish + dry soll 165,98
Weight dish 1o$c6)
Weight dry soil (Wo) 6037
Temperature factor (K) 0002
Gs/control temperature = Wo
Wo + (Wa- W) '
, Vo 2.9
Gg/20°C = e K =
S Vi + (Wa- Wy —
Comments:
Figure .

SPECIFIC GRAVITY DETERMINATION, ASTM D854

Popa fun ity RL S FES /T D

Promane._9ub- 101, 20K 7 Date ”1/“'-‘,[91 Towtos By — L2 2F _ Approved by SN LT Gow"“’”c““s
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SAMPLE
Pycrniometer number L0208
0.%°¢
Temperature at weighings (OC) z ("bé d
Weight flask + soil + water (Wp 699,87
Weight flask + water (Wa) 6582
(Wa - Wp) -Yl.04
Evaporating dish number IIs)
Weight dish + dry soil 178,4)
Weight dish [1% .05
Weight dry soil (W) 65.%9
Temperature factor (K) 0.4409
Wo
Gg/control temperature =
s P Vo (Wa- Vi
o Wo - 0.4999=Z.
G /20 C'= L] K - ’ —
S Vo + (Wa- W 4.5\ —
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

'3 fEufiTh

oL A e S

Propca
Propat No 2!

RTINS . Date .\

S

Tored By L5

Acroved By Y00 Golder Assoclates
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SAMPLE .
Pycnometer number LD 209
9.1°C
Temperature at weighings (OC) é 6.Y°F
Weight flask + soil + water (W, ) 699,54
Weight tlask + water (Wa) 45 89 b
(Wa - Wo) -40,58
Evaporating dish number 25
Weight dish + dry soil 17095
Weight dish 105,69
Weight dry soil (Wp) 69,4
Temperature factor (K) l.0002Z
W
Gg/control temperature =
s P Wor (Wa- W5
65,24
Gg/20°C = Wo —— ) 10052 22,65
Wo + (Wa- Vo) 14,66 =
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

Prowa _Mivwbie [ RYT [ES] T D

P o A

Date L

TR . Aporoved By MY Y Y7 Golder Assoclates




sampLe Dust-2

®

Pycnometer number LO 09
. o ) 9080&
Temperature at weighings (~C) GIEF
Weight flask + soil + water (Wb) 699.65
Weight flask + water (Wa) é ;g, 89
(Wa - W) “Yb1.04
Evaporating dish number M
Weight dish + dry soil B 159.06
Weight dish 92.27
Weight dry soil (Wo) 66,15
Temperature factor (K) 10000
Wo
Gg/control temperature =
s/ P Wo + (W3- W
.79 - 26
Gg/20°C = Wo oK = éé—.——w\@oﬁa _2__5_9
Wo + (Wa- Wp) 2575 —
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

Proea . Mcousds -2
Promct No

m— .
SR s r Y]

3N - O IoT owe L1751

Tested By LA &

a5y _OP0

Golder Assoclates




sampLE LUSE-3

Pycnometer number LOZ0F
0 2/,2C°
Temperature at weighings (~C) 0. 2 F
Weight flask + soil + water (W, ) 700,20
Weight flask + water (Wa) ¢384
(Wa - Wp) -424(
Evaporating dish number /f‘
Weight dish + dry soll /69.6f
Weight dish 1017/
Weight dry soil (Wo) 67.95
Temperature factor (K) ¢.329¢
Gg/control temperature = Wo""(NV?’a' g
Wo 67.9% =967
Gg/20°C = o K ' 0060068 > 7,
S Vo + (W3- W EXNE v 0999 _—
Comments:
Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854
:,;":...., - .6;;% [T , — 55.,. e 2 Temed By AT owoved By ST quder Assoclates




sampLe (nderfle |

\

Pycnometer number Lp20%
} 0o 19,7¢ CO
Temperature at weighings (~C) (7 4° E
Weight flask + soil + water (Wb) 790, QL/
Weight flask + water (Wa) 658.90
(Wa'Wb) —‘LIZ.O‘f
Evaporating dish number 20
Weight dish + dry soil 166,8%
Weight dish 101,71
Weight dry soil (Wo) C5 (2
Temperature factor (K) [, 000 ]
A Wo
Gg/control temperature =
s P Wor (Wa- V)
2
G8/20°C= Wo (WV‘V: MH o K - ___é__i-;_l—-—— ¥ |\OOOl='Z'60
-+ - e—
a 23.0€ —
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

Nosshanwte fpL [/ Fo/TID

Propa

Promal No. R BN Date

NI
T s

Tesied By . JA1= ____ Aporoved By —MN& Golder Assoclates




SAMPLE UH”(Q"J[OW - Z

L

Pycnometer number LD 208
cﬂ
Temperature at weighings (OC) 2‘2 £F°
Weight flask + soil + water (W, ) 201,02
Weight flask + water (Wa) (58,85
(Wa - Wh) -42.49
Evaporating dish number BLK
Weight dish + dry soil 17354
Weight dish 107.4Y
Weight dry soil (Wp) 66.|
Temperature factor (K) 0.9994
Gg/control temperature =
¥ P Wor Wz Vi)
Wo ', ¢, I -2 b
Gg/20°C = - %0, - 7.
Comments:
Figure

- SPECIFIC GRAVITY DETERMINATION, ASTM D854

Propa .t O Linto fpt f £O /D

Propa No. o/ 2N D1, -C8

Due /720 2 1

— oo by — D20 Golder Assoclates




sampLe UK ole r%/ow -3

Pycnometer number LOD2¢O =t
Temperature at weighings (OC) b5 1°F | 2 . li"d
Weight flask + soil + water (Wt_) 202, pé _
Weight flask + water (Wa) b5%:97
(Wa - Wp) — 43 ./
Evaporating dish number 20
Weight dish + dry soil (68,09
Weight dish 101 68
Weight dry soil (Wo) 67-4)
Temperature factor (K) /- 0Voy
Wo
Gg/control temperature =
. S/ P WO + (Wa' w
Gg/20°C = Wo ck= 277
Vo + (Wa- W) p——
Comments:
. Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

boma finicindy JRL JFES 7T D

Promat Ne. 315 - L1 C 1 20% Do L L LET2 1 Yewes By

S N - ST w— 17 3

Golder Assoclates




SAMPLE 5’“«”5‘ -/

Pycnometer number Lo 20 g
0 <o, C*
Temperature at weighings (7C) . 21 F
Weight flask + soil + water (W, ) 698 69
Weight flask + water (Wa) 6 S8.LE
(Wa - Wp) ~%9.8%
Evaporating dish number 613
Weight dish + dry soil 162.24
Weight dish 26,95
Weight dry soil (Wo) 65.29
Temperature factor (K) l.oooQ
Wo
Gg/control temperature =
¥ P Wor (Wa- W
Wo £s.29
Gg/20°C = e K = X1, 000025
S % + (Wa- M Zgu "! é -—;__6
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

o e mDpd O !

~T ) F5 /D
7

Propa

/9['7!"_)\‘

Tested By 12—

Promct No. 2 2~ T1C T C57 Date

oo oved By EXACI Golder Assoclates
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SAMPLE _ofurre -
U

Pycnometer number Loo?®
R0%C°
Temperature at weighings (OC) o cog £°
Weight flask + soil + water (Wb) 69% 67
Weight flask + water (W3) 658 %@ :{
(Wa - Wo) =349,93
Evaporating dish number 18
Weight dish + dry soil 168.8]
Weight dish 19759
Weight dry soil (Wp) £l,42
Temperature factor (K) . 250009
Wo
Gg/control temperature =
¥ P o+ (Wa Vi
Gg/20°C = e K — ’ o= 2.
S Vo + (Wa- Wy 2659 9992 P —
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

Propa M4 Cien e [ BT /R0 /TP

P o~ Vat
Proaa N0 2 o 10 | -1 0% bue L7151 Tomed By L P\ 0% GolderAssoclates




sampLe Slurra ™ | .
v
Pycnometer number (D208
L o) 106°C
Temperature at weighings (~C) (0.1 F
Weight flask + soil + water (W, ) 4 92 07
Weight flask + water (Wa) ¢ 58,80
(Wa - Wp) =% ¢.27
Evaporating dish number BLK
Weight dish + dry soll ] 64,03
Weight dish 252
Weight dry soil (Wp) A 8. QZ
Temperature factor (K) 0.990 9
Wo
Gg/control temperature =
s/ P W+ (Wa- W
T ~ o
Gg/20°C = Wo . K ;Gg'g x0,999% = 2,25
% + (Wa’ w % 0 ,5 g —
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

s  MciOw4o S K /Yb/’D
me Qre- 1{Ul. ¢Ox Date L2 LD T“By._L—way_\lw— .GO'dBI’ASSOCl&IGS




GOLDER Assom.mf.. REDHORD, WA

ASTH C-136

DRY SIEVE ANALTSIS

PROJECT NONSANTO/RI/ES/1D
PROJECT HONBER  913-1101.208
ENGIREER BANTOR

DATE 11/16/91
TECARICIAN K

REVIEWER 0(96’

SIZE OF LARGEST

PARTICLE
"no
1

e

BINTNON HASS OF

SANPLE REQUIRED

200g
500g
1500g
2000¢

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BOREROLE NUHBER +  ShAG-1
SAMPLE RONBER ¥
DEPTR (%) 1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TARE ROMBER '
TARE T (g) !
WET RY + TARE (g) ¢ 183.43
DRT T + TARE (g) ¢
HOISTURE (%) 1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

CONDLATIVE PERCENT #

% CUHULBTIV! PERC

EAT ¢
iR ?

CUKOLATIVE PERCERT ¢

YEIGHT (g)

CUMDLATIVE PERCENT &
FINER ¢ FRIGHT (g)

FINER ¢

WRIGHT (g)

FIRER

CUHOLATIVE PERCEN

NEIGRT (g)

FINER

¥ NEIGAT (g) FIN

TARE (g) ¢ 132.62
I 1 13z.62 10
YA | e 1o
- 266.66 1
e 1 291.982 1
v 38590 S
" o §63.40 {
e 987.76 ]
1y 1 635.83 l
o ¢t §66.33 1
150 1 688.32 l

1oy 11.82

100 ¢ 135.09

0.0%¢ 3"
0.0%¢ 2°
8.5%¢ I”
(Lar e
9.311 /8"
.91 i
0.1% 110
9.21¢ 120
£.3%0 10
0.8%% 160
6.0%1 1100
3.2%¢ 1200

133.18
133.18
133.18
133.18
162.06
81,22
313.82
446.60
79.53
92.93
§99.99

100.0%+ 3"
100.0%¢ 2°
100.0%¢ 1°
92.5% 3/¢°
67.6%¢ 3/8°
o M
18.2%¢ 110
§.631 120
6.3%¢ 140
§.3%¢ 160
2.3%¢ 1100
1.2%¢ $200

160 2
169.21
160.21
160.21
160.21
169.48
174.26
175.16
175.%%
187.45
Q4.0
181.03

100.0%¢ ¥°
100.0%¢ 2°
100.0%3¢ I”
100.0%* 34"
100.0%¢ 3/8°
98.71%¢ M
98.1%¢ 410
97.9%+ 120
97.9%¢ $40
96.3%1 160
62.4%% $100
14.8%2 #200

167.93
167.93
167.53
167.53
199.30
265.01
321.18
405.09
306.21
3TL.6%
618.817
684.95
756.50

100.0%¢ 3"
100.0% 27
100.0%¢ 1°
§5.2%¢ /¢
85.3%1 3/8°
75.8% M
64.1%1 110
{8.8%¢ 320
39.0%¢ 340
31.91¢ 160
21.9% 1100
1113 4200

152.49
152.49
152.48
152.49
176.41
192.93
AR
269.71
324.81
mn.a
110.45
{13.96

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
.................................................................................................................................................................................

BEETS ASTH SANPLR ¢
SIZE REQUIRENERT? ¢ §0

1

'

1

1

1

]

!

'

'

:

[}

:

!

|
SLAG-2 ¢
1
]
R L
107.28 !
110.20 !
106.35 !

0.6% '
CUMOGATIVE PERCENT ¢
NEIGHT (g) FINER

107.25 !
100,25 100.0%¢ ¥°
107.25  100.0%¢ 2°
135,58 90.;¢ I°
230.91 19.4%¢ /7
316.98 $5.01 3/8°
383,70 20.5% 1L
677.11 .95 110
693.81 2.1%1 120
698.42 133 940
100.21 1,031 160
101.91 0.7%¢ 1100
103.24 0.5%r 1200
|
%0 !




GOLDER ASSOCIATES INC., REDHORD, WA

L1 B A b [

DRT SIEVE ANALTSIS

PROJECT NONSANTO/RI/ES/1D
PROJECT NONBER  913-1101.208
ERGINEER BANTON

DATE H/16/91
TECERICIAN N

REVIENER _DP0

SIZE OF LARGEST HINTHUY ¥

PARTICLE
1o
"

SANPLE BE
200g
500g

1900g

455 OF
QUIRED

---------------------------------------------------------------------------------------------------------------------------------------------------------

BOREROLE HOHBER  *UNDERFLON-1
SAMPLE RUMBER ¢
DEPTE (ft) L

---------------------------------------------------------------------------------------------------------------------------------------------------------

TARE HUMBER t
TARE WT {g) '
WET HT + TARK (g) *  682.38
DRY W1 + TABK (g) ¢
HBOISTURE (%) !

--------------------------------------------------------------------------------------------------------------------------------------------------------

..........................................................................................................................

% CONULATIVE PERCERT ®

FINER

COMOLATIVE PEBCENT ¢

WEIGAT (g)

FINER ¢ ¥

RIGHT (g)

FINER 1t

CUHOLATIVE PERCENT ¢

CUNOLATIVE PERCENT ¢

WEIGET (g)

FINER 2

* KEIGAT (g)

TARE (g) ¢ 136.1%
I 1 136.1%
PR 136.1%
"t 136.15
e ot 144,68
7L . 144.68
o1 145.7%
e 1@ 161.23
" t 196.3%
0+ 216.09
160 *  265.40
1oe 358.90
17 ¢ {10.11

-------------------------------------------------------------------------------------------------------

BEETS ASTH SANPLE ®
SIIE BEQUIREMENT? ¢ KO

100.0x¢ 3"
100.01¢ 27
100.0%0 I°
98. 13 347
98. 12 3/8°
97.9%¢ N
94.5% 110
86.9%¢ 920
82.6%% #40
T1.8%¢ 160
3. 43¢ 1100
27.0%1 3200

:
:
:
:
\
]
t
1
:
[}
(]
:
)
(]
URDERELON-2 )
1
|
il '
159.95 ]
912.00 t
147.09 L]
28.1% ]
COMOLATIYE PERCEAT ¢
WEIGRY (g) FINER ¢
159.94 '
159.9¢  100.0%¢ 37
159.9¢  100.0%2 2°
159.9¢  100.0%¢ I
164.9 §9.20 /0
166.39 98.9%¢ 3/8°
179.59 §3.2%0 M
189.67 94.9%¢ 110
221.91 89.4%¢ 120
267.19 81.7%¢ 10
Ly 70.3%¢ ¥60
Q1. 52.9% $100
580.04 28.4%1 9200
 §
K0 '

102.91
102.91
102.91
102.91
102.91

124.8
148.36
169.83
195.22
23.11
215.18
$05.38
662.03

]
100.0%¢ ¥
100.0%¢ 27
100.0%¢ 1°
100.0%¢ 3/¢°

96.9% 3/8°
92.8%¢ M
89.3%¢ 110
85.3%¢ 920
80.9%¢ 140
12.6%¢ 160
33.9%¢ 1100
10.9%¢ ¥200

158.37
158.37
158.31
158.31
183.21
184.16
193.25
205.96
216.36
13419
261.19
355.16
1LY

100.0%¢ 3"
100.0%¢ 2°
100,09 I”
95.4%8 /"
95.3%¢ 3/8°
93.63¢ ¥4
91.2%¢ 110
89.3%¢ 520
86.0%¢ 140
80.0%¢ 160
63.8%¢ 1100
29. 43¢ 1200

107.67
107.67
107.67
138.41
146.89
160.26
196.2¢
229.39
255.86
213,98
281.95
308.19

100.0%¢
100.0%4
91.1%t
88.7x2
84.8x2
4.4
64.8%¢
3.1%¢
31.91¢
7.9
£2.0%¢

--------------------------------------------------
..................................................




:xxxaIllntunxuunnnux:xnzxuxxxnxxxxxxxx:tuxxtnuxxulxxxx:xxxxxnxxxxxxxxxnnxxxxxxuxnxxxxxxxxxxtnxxnxuxxxxxx1xu:xxxxzxxunxxxxxxxxxxxxxx:

-XORLSBELY FOR EDISTDRE CORYERY OF SOILS $PAET A: BATORAL BOISYGRE CONIEK?#PART C: FIKT FRACTION MOISTGRE sPARY D: COARSE FRACTION 201510:i @
: ASTY D-2216 3 1 ] 3
‘NORESEEEY FOR SIEVE ARD BYDROMETER $14R1 §: 5-6 $TARE §: 5 TARE 4 L s
: AST® D-422 (BODITIED TOR TEXPERATOEL CEAKGE) $TARE (g): 132.66 4RE (g): 24,88 Y4BT (g): §3.42 :
“¥0EISEERY TOR DBY PREPARATION OF SOILS tH01ST WY, (g): 783.43 s¥0IST NT. (g): 119.10 sMOIST WI. (g): 644.28 3
: ASTE D421 $OTER DRY W7 (g): 185.35 SOVEN DRY 8T (g): 118.79 SOVEN DBY HT {g): 643.81 S
UPDAYED 3/20/80 BY D. OSTIB 1§ £.51080%: D.339eMy: 0.082% H
et R R R R i iRttt IRt R i iRt R R Rt Rttt iRt e Ry e e Rt Tyt ey R e Rt ta ety e g settsatttassttssetttlssettotetrttsrrrrrrrrrsrrcroyooriym
:PARY B:SEPARATION OF FRACTIORS sPART §: SIEVE OF COARSE FRACTIORs SAMPLE:  SLAG-1 ]
: 3 SIS LTIttt Tt T NTTILLLILLIILILISIILLLL
WEIGEY T0TAL SAMPLE + YARE, AIR DBY (g): 944.20 ' COMDLATIVE PERCIRY FIRAL BESOLYS t SIZE OF NIRIEDH ¥LSS 0F 2
WIIGEY OF AIR DRY TARI (g): 184.86 ] WEIGHT (g) [FIEER #5111 PERCERY FIRER t  LARGESY 1810 PORTICR 3
RLIGEY OF -810 TARI (g): 194.78 L] .- L] 8 PARTICLE REQDIRED ¢
¥B1GBT OF -#10 FRACTIOR + TARE (g): 382.5 $TIRE (g) 207.80 I 100.0% . 1
¥I1GBT OF -910 FRACTION, AIB DRY (g): 187.18 N 207.80 100,032 2° 100.0% E B 5000¢ ’
¥EIGBY OF 4910 FRACTOR, AIR DRY (g): 561.55 s I 207.80 100,038 1° 86.2% : 4000¢ :
JVER DEY WEIGRT OF FIRIS (g): 187.17 t r 235.92 96.28¢  ° B5.0% s I 2000g :
OVIR DEY WEIGBY OF COAESE TRACTIOR (g):  561.01 s 319.86 85.0%¢  3/8° 63.91 T 1000g ]
JYER DRY WEIGEY OF I0TAL SANPLE (g): 148.24 LT 478.02 63.9%  # 43.9% LIV 500g H
TTSIIISSEISLLSII22228853888800838238282283383888338882328 | 627.82 43,95 10 26.5% ] 3
SAEY F: HYDROMETER YEST OF FIKE FRACTION s 10 151.711 26.5% 120 19.6% SYEETS ASTM REQUIRIMERT? RO 3
s PAN 765.53 25 538 $40 15.9% $3333S2ITLII22IRITITITLLLLITILILIS

IIDRONITER TYPE: 152-8 ] : I [ 11.9% $ 3
SYDROMETER KOMBER: 15-151% SEITRTRIIILLIISLLLSLLILLLRLISILLIIRLS  £100 7.0% ¢ Dif: 0.20 3
ZBALER NOMBIR: -3 . SPARY G: SIEVE OF TIKE FBACTION s  #200 3.9% ¢ D30 2.50 3
tLAS] BUEBIR: 8 ] $ 0.0482 .3 $ Dsb:  B.4D ]
SPF, ERAVITT: .12 3 COMDLATIVE PERCERY s 0.0288 2.5 g Cor 12,00 3
A 1STED: -$10 ] WLIGE? FIRER ¢ 9.0178 2.8 ¢ (1 . s
4015y N1. OF SOIL (g): 93.42 $ecmmemcocmceacccnrene t 0.0113 1.9 H t
JORRECTID DRY WY (g): .1 $TARE (g) 84.83 s 0,006 1.6% TRRLIIITTIIELTIILILLLSLL82223L3883
28: 1.00 L 1] 118.04 74,138 0.0037 1. t ROTES: :
SYANDAED SOLDTIOR LI T1 134.54 57.5%  0.0023 1.1 L :
~IB0 CORRECTIOR s #60 146.24 44,93 00004 1.0% ] g
s 1100 163.58 26.333 ] 3

T5KP. READ. T 3200 174,36 14718 ] 3
1960 5.00 PRy eI as st e IR LRt ITLILILITITIIIILILILISIEIILLILLL
26.60 3.00 LLAPSID 1180 CORB. CORR. EFR.  COXSIAR? t
TI¥F  TEEP.  EYDRO CORR. FACTOR FACT0B T FIRER  DEPTE (14Gs) DIAE, LOG  3T0TAL ¢

" ER B S (mir.) (€}  BEADING (CORTROL) t ] L,cs { (31) DIi¥. SAMPLE @

- t

8 9 ] 0 ssas3s (.00 . 1

] 9 1 0 ss3sss 100 22.9 15.0 .06 0.40 0.95 12,08 13671 0.01332 0.0492 1.3 . L

] 9 3 0 stasss 300 22,8 12.% {.06 0.40 .98 8.4 14,081 0.01332 0.0288 -1.54 2.5%

8 9 ] 0 ssasss .00 22.8 11.5 .09 0.40 0.99 §.3% 1.5 D.01332 0.0178 -1.75 2.25

8 ] 20 0 seszse 2000 227 10.5 .11 g.40 0.9§ 1.28 14408  D.01332 0.0113 -1.8% 1.9%

8 10 0 0 ssasas §0.00 227 8.5 {.11 0.40 0.9% 6.1% 14513 0.01332 0.0066 -2.18 1.613

] 12 11 0 ss3ss2 19100 228 8.0 {.08 0.40 0.99 4.6 14815 0.01332 0.0037 -2.43 1.2%8

] 1 { 0 ssazaz 484,00 22.6 8.0 TR 1] 0.40 0.99 4.5 14819 0.01332 0.0023 - -2.83 1.2%

9 9 3 0 sssseslddd. 00 22.4 1.5 {.20 0.40 0.99 3.8% 14,801 0.01332 0.0014 -2.87 1.038

. ]

T I LI T IRttt STy TNttt sttt ntItITIIsLNIIIIILILINLLS
Z0JECY: KORSLRTO/RY/ES/ID GOLDER ASSOCILTES IRC. 1
70JECY BDXEER: 913-1101 1451: 208 DATE:D 11713/81 GEOTECERICAL TESTIKG LABCRITORY ¢
TCERICIAR: L)) BEVIENED BY: Q() REDMOXD, WASEINGTOR !
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~ALDIR ASSOCIATES IRC., REDNORD, ¥4

ASTH D-1140/C-136
WASH SIEVE ANALISIS

PROJECY HORSAKTO/E1/FS/1D
PROJECT HOXBER 913-1101.208
EXGINEER BLRTON

DETE 117167981
TECENICIAY 1)

BEVIENER _Nqd

-----------------------------------

BCREBOLE -NOMBER *  SLAG-2
SLMPLE HOKEER @

DEPTR (ft) !
TARE HOXBER t 1
TARE KT (g) ! 107.62
HET RT + TARE (g) 3+ 104500
DRY BT 4 T4BE (g) ¢ 1040.20
¥DISTURE (1) ! 0.01
* COMDLATIVE PERC
t §EIGET {(g) FIK
T4RE {g) ¢ 107.6%
o1 107.65 10
PR | 107.65 10
. 140.18 g
&1 280,31 8
g 694.92 3
oo 01820 !
U B LR
1o o+ 1028.90
e o+ 103390
100t 1035.80
e ¢ 10340
$200 ¢ 1038.60

-----------------------------------

KEETS ASTH SLMPLE *
SIIE REQUIREMERT? ¢+ MO

------------------------------------

DI 3.80
DI ¢ 7.90
[60 1t 15.00
fu ¢ 3.9
z 1 1.1

------------------------------------

-----

ERT 2
AR

0.0t
0.0%2
6.5t
0.4%1
1.0%
%
3,23
1,212
0.71%
0.5%%

SIZE OF LARGEST BINIXDE MASS OF

PARTICLE SAXPLE REQODIRED
110 200g
1! 500g
e 1500g
1 2000g
2 4000g
3 5000g

e L L T T P L T T T R T 2 T
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i0PISHETY FOE ¥OISTURE CORTERT OF SOILS $PARY A: BATORAL MOISYURL CORTERT#PARY C: FIRE FEACTION MOISTORE PART D: COARSE FRACTION ¥OISTGHE 3
4578 D-2216 ] ] ] H
10BISEEEY FOR SIEVE ARD BYDROKETIE STARL 8 $-2 VIR 10 sTARE 8 il b}
ASYE D-422 (EODIFIED POR TEXPERATORE CBAEGI) $TART (g): 133.18 $T4RE (g): - 25.15 STARE (g): 323.68 1
{ORISEELY FOR DRY PEEPARATION OF 50ILS t¥01ST Y. (g): 531.05 sX0IST W3, (g): §9.91 sMOIST WI. (g): 1284.70 t
4578 D-421 $OVER DBY W1 (g): 516.45 sOVIR DRY ¥ (g): §8.05 sOVER DRY WY (g):1259.40 t

OPDATED 3/20/90 BY D. OSTIR 3wy 3.81%808: 2.55%8%X: 0.51% ]

DT T i Tt T YT TTTITT o T att2s3t32t2ttsttztsttetecttttesestissstetodcatetssdstcteciiifititicteatateiiditititiiesttitazeensitisttasqttstzittis
4R} B:SEPARATIOR OF FRACTIONS sPARY B: SIEVE OF COARSE FRACTIOR® SAMPLE:  SLAG-3 3 H

' t $323828L2288882 88888 RR TR XISTTIBISL L3I ILSRTTILLLLLLLILILLLLLE

L1687 T0TAL SAEPLE + T4RE, A1R DRY (g): 1394.80 ] CONOLATIVE PERCEE? 3 TIRAL RESOLYS s SIIEOF NIKIKDE BASS OF %
{[1GEY OF AIR DRY TARE (g): 194.93 ] ¥E1GRY (g) FIRER 351X PIRCERT PINER s LARGES? +410 PORTION ]
{T1GET OF -310 Y4BE (g): . 194.87 s - 3- 3 PARTICLE RIQDIRED 3
{LJGET OF -810 FRACTIOR + TARE (g): 352.68 tTARE (g) 223.89 t ¥ 100.0% 3 eecmemee ecedscaccoes !
/T1GET OF -810 ERACTIOR, 2IR DRY (g): 157.8! S 223.89 100,032 2° 100.0% L I 5000z t
;TIGET OF 4410 FRACTOR, AIR DRY (g): 1042.16 t S 223.89 100,088 I° 100.0% s 2 4000g :
YWE¥ DRY KE1GBY OF FIRES (g): 153.88 t I 223.88 100.0%8 /¢ 97.0% L 2000g :
TEK DRY WEIGHY OF COARSE FRACTIOR (g): 1036.85 : e 250.2 87.0%58  3/8° 63.1% 3 1000¢ ¢
‘YER DRY WEIGEY OF TOTAL SE¥PLE (g): 1190.7¢ LI VK e 662.15 63.1t M 32.2% t 38 500¢g ]

| tISTIEITIATLSILS I ITTLATSILILILILILILILIILLILLLLLILLILLSLL $ 1031.70 32.2% 10 15.1% H ¢
. “ARY F: ETDROMETER 7EST OF FIRL IRACTIOR LI 1 1234.60 15,130 320 9.5% $YEETS ASTH REQDIREMERT?  YES ¢
1 s PAR 1284.90 10,138 M0 6.0% SISTTELTSTLSTATRILITIIITLLSTILILLILLS
- iTDROMETER TTPI: 1528 3 s J60 (.0 H H
ZYDRONETIR RODBBER: 15-1815 ss3sereessasnBLLLLSILSILLLLILILLILISIL  §]00 .11 s DIb:  0.B6 L]

. ILALER ROBBER: 1 sPART G: SIEVE OF FIRE FRACIIOR s 5200 1.2 s D .20 s
" TLASE BOEBER: 1 ] s 0.0506 1.3 s DB0:  8.00 t
SPH GRAVITY: 2.6% 3 COMOLATIYE PERCER? s 0.0293 1.2% s Qo 1047 1
i .ESTED: -110 t NE1GE? FIRER & 0.0180 1.0% s (3 2.28 ]
0,.. #1. OF SOIL {g): 83.40 3 T 0.0114 1.01 ' L
OPRECTED DRY R? {g): 81.33 $TURE (g) 11.3 s 0.0066 0.9y SETIITLTILITILLITIIALTITLILLLLILLLE
i 1.00 s 0 101.14 62.6%s  0.003% 6.7% 8 BOYES: t
JTARDARD SOLOTIOR s Mo 120.58 30450 0.0023 0.6% t !
IR0 CORRECIIOR s J60 131.06 26.5%¢  0.0014 0.5% ] 3

, s 3100 141.3% 13.912 t 4
TEEP. BEAD. s 3200 146.30 1.83¢ ] s
19.60  5.08 PSR e e i st2ettrrastetsrlsiliettattettratitessttetiteeieteetitsetnsetstecsiesieeettsisstesestes:
26.60 3.00 ILLPSID 11RO CORR. CORR. EFF.  CORSTARY ]
T1¥E  IEEP.  BIDRO CORR. FACTOR FACI0R 3 FINER  DEPIE {746s) DIAN. L0G  ITOTAL ¢

) - BR | H] (sin.) (C)  BEADIRG (CORTROL) t 3 b,co I () DIAN. SA¥PLE

. -t

§ 8 49 0 sssss8 0,00 t

8 ] 59 0 sesses 1,00 22,8 10.5 4.08 0.40 0.9 8.3 14408  0.01332 0.0506 -1.30 1.3

8 8 52 0 seas3s )00 22.8 10.0 “4.08 0.40 0.99 1,10 1481 0.01332 £.0293 -1,83 1.2%¢

L) 8 57 posxzsss B.O0  22.8 8.0 §.09 0.40 0.9 6.5 14,655 0.01332 0.0180 -1.U 1.0%e

8 L] $ 0 tess3s 20,00  22.8 9.0 4.08 0.40 0.98 6.5 14.685  0.013%2 0.0114 -1.94 1.0%3

8 $ 49 0 sss3s2 6000 227 8.5 1.1 0.40 0.9 5.8 14731 0.01332 0.0066 -2.18 0.9%:

] 12 10 0 sxs331 201,00 22,8 1.8 4.08 0.40 0.99 419 1801 0.00332 0.0036 2.4 0.7%¢

] 1 2 0 ssssas 483,00  22.6 1.0 LU 0.40 0.99 .00 14,983 0.013%2 0.0023 -2.63 0.6%s

] L] 1 0 sssaasys2.00 224 6.5 4.20 0.40 0.99 3.3y 15,085 0.01332 0.0034 -2.81 .53

H
3 R RN iR R e PR et e ettt Rt R st sttt ittt ta it iattiganattesesdsttissssettisteiasttiestiatatettcdriitonttetstetsseintetintitsodsstssssetsttiiss
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“ROJECT EDXBER: $13-1101 145L: 208 M% 11/13/81 GEOTECERICAL TESTIRG LABORATORY ¢
ECERICIAR: .1} REVIBKED BI: % BEDEORD, WASEINGTOR :
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3RESERLY FOR BDISTORE CORIIRT OF SOILS tPARY A: BATORAL KOISTURE CORTENTsPARD C: FINS FRACTION MOISIURE #PART D: COARSE FRACTIOK ES1StTel 3
ASTE D-2216 L 3 ] ]
"OREISEELY FOR SIEVE ARD BIDRCMITER $T4RE §: iR 3TARI §: 35 s1RE 8: 5 t
3518 D-422 (MODIFIED TOK TEXPERATORE CBAKGE) $1ARE (g): 167.54 $TARE (g): 25.00 sTARE (g): §9.02 3
{ORLSEELY FOF DRY PRIPARATION OF SOILS $4015T ¥1. (g): 8§74.70 sHOIST 1. (g): 12.75 sKQIST WY. (g): 223.%1 1
ASTX D-421 : sOYIN DBY W7 (2): 829.70 sOVER DET W7 (g): 69.23 sOVEK DRY ¥1 (g): 211.T7 1
UPDATED 3720780 BY D. OSTER iy 6.80%8N%: T1.97080%: 3.86% 1

| mx:nuxxxxxmxxnnmxnxu:uxnxxnxxuuuuxxxntuxxxx:xx:nunn:zmu:tx:xxxxxxuxxxxxnxxxxxxxnxxxxxxtxnnxxnznuxxxxutunxxxxxxxxm:x:x
. 2ART B:SEFARATION OF TRACTICES sPART I: SIEVE OF COARSE FRACTIONs SAMPLE:  DOST-2 ]
3 $33338 28383 ISERLRILISSLLTLIRALLSIRSLILESTLLLLITISILLLIILLILLILS

iTIGEY TOTAL SAEPLE ¢+ TR, AIR DRY {g): 413.4) ] COXDLATIVE PEBCERY 8 FIRAL RESOLIS s 5118 OF NIRIXDY KASS OF 3
sT1GET OF LIR DRY TLRE (g): 101.49 ] NEIGE? {g) FINER  &S1E PIRCEKT FIRER ¢ LARGIST 4410 PORYION ]
<E1GBY OF -810 TARE (g): 101.48 3- --eed : t PARTICLE REQDIRED L
SE16ET OF -310 TRACTIOR + TARI (g): 256.11 $TARS (g) 68.94 s ¥ 100.0% (3 emsesses semescoceooe t
ST168% OF -#310 TRACTION, AIR DBT (g): 156.62 S 68.94 10008 2° 100.0% t S 5000g :
{E1GEY GF +#10 TRACTOR, AIR DEV (g): 155.30 s T 66.94 100.0% I° 80.2% 2 4000¢ 2
-YEF DRY WEIGRY OF FIRES (g): 145.0% b 1 9a7.13 80.218  I/N° 90.2% 3 1'_ 2000g 3
SVER DRY NE1GE? OF COARSE FRACTION (g): 148.83 Y .13 90.2% /8 15.61 3 Y 1000g :
°VER DRY NEIG3T OF 10TAL SAXPLE (g): 294.58 LI i 140,88 75.63 M 66.6% t 38 500g !
ISTRI3E3833L23 3883122 3LITLLLILLILIITITLALLIIILLLLL 1] 167.21 66.6%% 310 86.2% 3 3
ARY F: BYDEOXETER IIST OF FIRE FRACTIOR s #1 198,11 56.25t 820 45.8% $YIITS ASTY BEQUIBEMERY? KO 3
t PAR 212.03 £1.4%2 30 39.2% SESSTTLITLISLLISLIILLILIILLTIILILES

SYDROBETER T1PI: 1528 s t 160 3.3 H H
1TDROXETER BDEBIR: 15-151% stapesssansesaLILLISIARILLIISILILIIRIIIET | D100 7.5 t DIb:  R/A s
<EALER BOEBER: BLX PARY G: SIEVE OR FINE PRACTIOR s 3200 15.71% t D3:  N/A $
HY BER: { L s 0.0470 17.9% s D60:  B/A t
3 UGBHIH: 2.59 t CUMOLATIVE DPERCIN? ¢  0.0278 11X LI B/A L
28 . JES1ED: -1 L] WI1GE? FIRER & 0.01U 10.7% s (5 B/A ]
10157 W1. OF SOIL (g): 64.41 $eccrcemsnacmmenmeoneoonoooneooo. T 0.0111 6.8% ] L
SORRECIED DRY KT (g): 59.6% tTARE (g) 69.02 s 0.0065 6.9% SIISTLRIITEILLITIIIAALIIIILLLLINLNL
%5 1.00 I Y1 19.07 81.6%8  0.0037 6.0% -4 ROTES: H
STARDARD SOLOTIOR LI 1Y 87.08 §0.73s 0,002 5.5% 1 1
1180 COREECYION s 360 9§2.19 61.23¢  0.00U4 {.9% t :
LI Y §9.85 48.3% 3 3

TI¥P. READ. s B200 101.11 35,11 t 1
10.60  5.00 LTI Ise it It Is e eIt es I IT s tes IRt s TRt It IRIIITIRINILIITIITILIITILILEIILITILELNLLLLL
26.60 3.0 ILAPSED 1ER0 CORR. COB3. EFF.  CORSTARY 1
_ TIN5 TEEP.  BIDKO CORR. FACTOR TACTOR 1 FIKER-  DEPMR (740s) DAY, LoG  XT0T4L ¢

b B X H] {siz.) (C)  REIADIKG (CORTROL) t a L,cz I (nn} DILE.  SAEPLY ¢
1 ] 2 0 sassss (.00 t

7 9 23 0 sssxss 1,00 22.6 22.% (Ui 0.40 1.01 3.8y 12,441 0.01332 0.0470 -1.33 17.83%:

1 L] 25 0 sere3r 300 22.6 18.5 L 0.40 1.01 25.0%  13.097  0.01332 0.0218 -1.56 14.1%¢

1 ] 30 0 sssazz  B.00  22.0 15.0 LU 0.40 1.01 19.1%3  13.671  0.01332 0.01%4 -1.76 10,151

1 ] {2 poseazss 20,00 22.6 13.0 34 0.40 1.01 15,73 13.899  0.01332 0.0111 -1.9 §.8%2

7 10 2 0 sszsss 6000  22.6 11.0 LU 0.40 1.01 1238 1321 001332 0.0065 -2.18 £.9%:

1 12 32 0 tszses 190,00  22.6 10.0 B 0.40 1.01 10,63 14481 0.01332 0.0037 -2.43 6.011

1 n 2 D ssaay 4§0.00 228 9.5 4,09 0.40 1.01 8.9y 14573 0.01332 0.0024 -2.63 5.5%

8 1 28 0 sst2231327.00 22.2 8.0 {.26 0.40 1.01 8.7 685 0.01332 0.0014 -2.8% .90

3
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a nxxmmmmxxmxmumxmxmxmmxmuxmmmmxt:mxxxxxnxxxnummuxmmxxxxmm:xxxmmxxxxxxxxuxxm:mmm.x
“EISEIEY TOR XOISTORL CORIENY OF S0ILS sPARY 4: BATORAL NOISTUBE CONTENYsPAEY C: FINZ FRACTION OISTORE *PARY D: COLRSE FRACTIOR KOISTORE 3
4574 D-2216 t 3 :

(EISEZIEY POR SIEVE AXD BIDRONETER S$TARE 8: A MR 17 STARE & ]
A57¥ D-422 (¥ODIFIED FOR TEE’EBLTUBX CBARGE) $TARE (g): 152,42 $1BY (g): 24.75 $TARE (g): 106.8%
CZISEEEY FOR DET PREPARATION OF SOILS tH0IST W1, (g): 105.79 sBOIST WI. (g): 78.49 sMOISY W1. {g): 205.31

4578 D-421 30VER DBY W7 (g): £25.52 OVER DRY K7 (g): 78.01 $OVEK DRY WT {g): 204.79

UPDATED 3/20/80 BY D. OSTER ny: 16.9733N%: D.88a8NY: 0.53%
TTIEIRI I I I I e d eI a NI eI NIt IR IR sIEIsSeTIINTRILIIIITILIIIILITIILILLILLILILIITIIIIL

e s s S0 se e

137 B:SEPARAIOR OF PRACTIORS $PARY B: SIEVE OF COARSE FRACTIONs SAMPLE:  DUST 3 :
‘ 3 BT IL RSt RIS I TIIIILLLILLRTILILLLLLILILITILISILIILL
TIGET T0TAL SA¥PLE ¢ TARE, AIB DRY {g): {%6.70 ] COKOLATIVE PIRCENT 3 FINAL BESDLYS t SIIE OF YIRIEDY MASS OF
-1GEY OF AIR DRY TARI (g): 207.90 ] WEIGBY {g) TFIBER 2SI PIRCIRT FIRER 3 LARGES? 4310 PORTION s
IGET OF -810 TARE (g): 207.85 3-- ] ¢ PARTICLY BIQUIRED L
ZIGEY OF -810 FRACTION + TARD (g): 397.80 sTARD (g) 106.83 B 100.0% H - - 1
“1EEY OF -810 FRACTIOR, AIR DRY (f): 188.95 S 106.83 100.03¢  2° 100.0% ¢ 3 5000¢ H
_1GEY OF +810 FRACTON, A1R DRV (g): 96.85 t 106.83 100.0%¢ 1° 100.0% . 4000g ]
‘L¥ DRY WEIGEY OF FINES (£): 188.28 s 1 106.83 100.0%  3/4° 109.0% t D & 2000g 1
‘I8 DRY WZISE? OF COAESE FRACTION (g):  98.33 s I 106.83 100018 3/8° 82.4% t ST 1000g ]
TN DRY NELIERY OF T0TAL SAXPLI (g): 2086.61 L 38 126.0 N4 u B6.1% t /8 500g ]
13333382833T32083023305283 3282030232293 02033305283333s § 146.61 86138 10 78.2% % t
23 F: BIDEOEETER TEST OF FIRE FBACTIOR s 510 168.18 76.2%8 320 1.9 sNELTS ASTM REQDIREMER?? KO ¢
t  PAF 188.90 71438 MO 8.1% TEREIIISTIRILILLLSITTILISILLILLILLL
"DROXETIR TYPI: 1528 t s 160 62.1% 3 3
_ROMZIER ROMRIR: 15-1515 1I333ssLsLassL ARSI TISNLIIIININLL  §100 50.3% t Db Wb 3
"ILER BOEBIR: 2 $PARY G: SIEVE OF FINE FRACTION = 5200 3.9 $ D3 WA t
ASI BOEBER: 8 3 s 0.0441 28.2% 2 Ds0: WA 3
"ECTRIC GRAVIYY: 2.67 ] COXOLATIVE PERCERY 3 0.0265 22.6% s Cu: 1)) '
I3 ISTED: 310 ] ¥ilea? FIRER v D.D168 17.5% s (3 kA .
15, ... OF S0IL (g): 16.97 e L LTRSS TR I PRSP 00107 15.4% 1 ]
E.'EECTED DRY ¥! (1): 76.30 $TABE (g) .17 t  0.0083 12.9% SEITEITILINITLITLIILIIILILALLLLLTLS
: 1.00 3120 83.38 91,83t 0.0039 10.9% L ROTES: t
AFDAED SOLDTION L I 1) 87.03 B7.13¢ (.00 9.5% 3 t
‘50 CORRECTION L B 111 92.95 79.3%58  0.0014 8.0% ] t
-------------------- s 5100 104.39 64.3%1 H 1
‘T¥P. RIAD. 5200 118.42 44,658 1 3
3.60 5.00 ST SEs s I st IRttt ANttt RIS IIIIIILILTILILIININLLILLS
$.60 3.00 ELAPSED 11RO CORB. COBR. EFF.  CORSIAF? 3
TINE  TEXP.  ETDRO CORER, FACT0R FACTOR % FIRER  DEPIE {14Gs) DIsN, L0G  SI0TAL
il ¥ H {aiz.} {C)  DBEADIRG (CORTROL) t 3 L,cn I (an) DIAN. SAMPLE 3
................... Fe
11 8 87 0 sss33 (.00 1
11 9 58 Dossssss 100 22.1 .5 4.28 0.40 1.00 36.01  10.965  0.01332 0.0441 -1.36 28.23¢
11 i0 0 0 asez3s 300 22,1 26.0 4,28 0.40 1.00 28.8%  11.867  0.01332 0.0265 -1.58 22.6%2
11 10 5 poseszss B0 221 21.0 4.2 0.40 1.00 22.3% 12,687  0.01332 0.0168 -1.78 17.5%2
11 10 17 0 sexzes 2000 22.] 18.0 4,28 0.40 1.00 13.7%  13.015  0.01332 0.0101 -1.97 15.4%s
1 10 5 D seze3x 6000 22.2 16.% {.26 0.40 1.00 16,50 13.42% 001332 0.0083 -2.20 12.83¢
11 12 3 0 ssss 157,00  22.4 1.5 4.20 0.40 1.00 14,08 13,753 0.01332 0.0039 -2.40 10.93%¢
1 16 58 0 sassss 421,00 22.6 13.0 L 0.40 1.00 12.1% 13,999 0.01332 0.002¢ -2.58! 8.5%¢
12 } 28 0 asasa2]d81.00 2.8 12.0 4.3 0.20 1.00 10.3% 14,163 0.01348 0.0014 -2.86 8.0%2
l
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$%OFESEEET FOR XOISTOBE COEDER? OF SOILS sPARY &: BATORAL XOISTORE COKTERTsPARY C: FIKE FEACTION MDISTORE sPART D: COARSE FRACTION HOISTURZ 2
2 ASTE D-2216 ] ] 1 3
SNORLSRIEY FOR SIEYD ABD BYDROMETER . STARE §: 5-8 $TARE §: , 16 STARE §: 6 1
: ASTE D-422 (MODIFIED FOR TEXPIRLTORE CEARGE) $TARE (g): 135.98 sTARE (g): 25.24 $TARL (g): 80.97 H]
IHORESHELT FOR DRY PREPARATIOR OF SOILS $¥DIST K1, (g): £82.58 sMOIST M1, (g): 72.64 sHOIST WY. (g): 104.79 :
: 1578 D-421 sOVER DRY XY (g): 594.24 sOVEN DRY ¥1 (g): 68.61 SOTEN DRY ¥! (g): 104.05 3
3 DPDATED 3720/90 BT D. OSIER 0y : 19.2833¥Y: 9,203 5.66% :
$388828888T8888888088383 7380088828838 T88s8ILsIR a8ttt IststatasinssitttstrIItsIIatasIIRIATIITILILLALIINLILLIIIIILALTIIILLITIILIZATATIINILINILILINLIINLS
$FLRY B:SEPARATIOR OF TRACTIONS sPARY B: SIEVE OF COARSE FRACTIONs SAMPLE: URDERFLOW-1 ]
] ) % Py LT e I atetsgessstttttltetttietitttaneiiiteiesitifttitsstittiesys
$KEIGET TOTAL SAKPLE ¢+ YARE, AIR DEY (g): 286.22 3 COXOLATIVE PERCERY? ¢ FIRAL BISOLYS s SIIL OF NIRINON MASS OF ¢
tXE16ET OF A1B DAY TARE (g): 106.1% ] KLIGET (g) (FIRER  eSIZ3 PIRCERT FIRER s LARGESY +$10 PORTION H]
tNEIGET OF 810 TARE (g): 106.81 ] 3 ¢ PARTICLE REQUIRED 1
SNEIGET OF -#10 FRECTIOR + YARE (2): 281.81 sT8RE (g} 91.00 s ¥ 100.0% H] s
$NLIGBT OF -#10 TRACTIOR, AIB DRY (g): 115.00 I 91.00 100,03 2° 100.0% S 5000¢ *
$¥LIGET OF +#10 FRACTOR, AIR DRY (g): i s 7 91.00 100,032 I° 100.0% LI 4000¢ :
TOFEK DRY WEIGHT OF FIRRS (g): 160.12 LI 91.00 100,058 3/¢4° 100.0% LI 2000 i
$OVER DRY NIIGBT OF COZRSE FRACIIOR {g):  13.70 LTI §1.00 100,03 3/8° 100.0% LI TN 1000¢ :
VIR DRY NEIGBY OF T0TAL SANPLL (g): 173.82 L1 81.00 100,03t M 99.3% s 38 500¢ 1
S35 80123008088 088882 3383083 3IITLIILLILLILLLIILILILS 92.29 99,338 110 95.0% ] H
1PARY T: BTDROMETEE YIS ON FIRE FRACTIOR M 99.66 95,088 120 88.4% $UELTS ASTN REQUIREEERI? RO 2
] s PAX 102.80 93.338 MO B4.8% T3F232338388822T35I2ISILITLITIILL:
SEYDROMETER TYPE: 1528 ] s 160 81.9% ' b]
1BTDROXETER ROBER: 15-1515 SILIALLIIIITLILIIISLILIISILAILSLILL 100 72.9% D1t §/4 s
YEEALIR ROMERR: 6oL SPARY §: SIEVE OB FIRE FBACTION & 1200 5. LI (1 H. /) 3
1FLASL ROERIR: 3 t t 0.0410 .42 s DB0:  B/A !
!"C GRAYITY: 2.60 ] ~ CONDLATIVE PERCERY ¢  0.0256 3.3 t Qu: R/A H
1. TESTED: -310 3 REICHY FIEER 3. 0.0163 26.8% s (1 i/h 1
TH0ISY N1, OF SOIL (g): .M R s 0.0108 1.9 H L
$COERECIED DRY NT {g): 13.90 $TART (g) 16.35 s 0.0063 17.3% SEEEATIIIILILLLRSITLITITITLIIIILLLL]
TR 1.00 s 120 81.48 93.0%  0.0033 2.1 3 ROTES: 3
$STLRDARD SOLUTIOR M 84.27 89,358 0.0022 11.4 ! : :
37ER0 CORRECTIOR s 160 86.56 86.2%¢  0.0013 9.3% :

3 1100 93.54 78.13¢ t

t TEEP. BREILD. s 3200 108.51 56.5%¢ ] :
119.60 5.00 SITEsEIEs s s IS eassa s es et es st tstsssasts et st aest IRt ILIISIIILILIIRLLIILILLLILILLIILY
$26.60 3.0 TLAPSED 18R0 CORR. COER. EFF.  CORSTAR? H
| S TI§E  TEEP.  BYDRO CORR. FACTOR FACTOR T PIEEE  DEPTR (T46s) DIAY. L0G  XTOIAL ¢
1D B ¥ ] (sin.) (C)  BEADIRG (CORTROL) t 3 L,ca i {20} DIAN. SANPLE 3
s R H
3 ] ] 7 0 ssasr (.00 :
L 8 ] 28 Dseasss 100 2.0 3.8 4.03 8.70 1.0 46.7%  9.%81 0.0 0.0416 -1.38 s
] ] ] 30 D osssses 300 23.0 9.0 4.03 0.10 1.01 ‘AT 1135 0N 0.025 -1.%8 3338
] L] g 3 0 ss3s3s §.00  23.0 4.0 4.03 0.70 1.01 2831 12185 001310 0.0163 -1.18 26.8%:
L 8 8 {1 0 sse333 2000 22.9 20.5 {.06 0.40 1.01 23.03  12.16%  0.01332 0.0106 -1.97 21.9%:
3 ] ] 21 0 sssass G000 22.8 1.0 {.09 0.40 1.0 18.21 13,043 0.01332 0.0063 -2.20 17.3%:
1 8 12 B D sssses 221,00 22,8 13.5 4.09 0.40 1.01 13.4% 13,917 0.01332 0.0033 -2.48 12.1%:
H ] 18 59 D sassss 312,00 22.6 12.5 Bt 0.40 1.01 1208 14,081 0.01332 0.0022 -2.66 11.4%:
L ] b 5% 0 ssasesdf8.00 22.4 11.0 1.20 0.40 1.0 . 9.83  14.327  0.01332 0.0013 -2.88 §.3%:
b} 1
LISTSTIIE I s It INs st srIe et IsIe it iIIiIstI et tssIsI Ittt s sTIIsIsREIIIRIIsNtIIIITIIISIItIIIIIIISLIRIIILISLILLININILILILITIAITILILLLLILLIL:
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ORISEIEY FOR EOISIGER CORTER? OF SOILS $PABT A: RATDRAL BOISTURE COKTERT#PART C: FIKE FRACTIOR BOISTUBE sPART D: COARSE FPRACTION MOISTU:R 3
ASTE D-2216 3 $ t ?
‘OFESEIEY FOR SIIVE AFD HYDROMIIER $TARL §: 1l sTARL ) 12 sTARE O Bt 3
ASTX D-422 (XODIFIED FOR TEMPIRATORE CBARGE) tTARE (g): 159,95 sTARE (g): 25.13 STARE (g): 78.38 :
{3FISELIT FOR DRY PaEPARATION OF SOILS 3015t W1, (g): 912.00 sHOIST W3. (g): 70.36 sKOIST WD, (g): 84.25 3
ASTE D-421 ’ sOVER DRBY K? (g): 147.09 sOVEK DRY ¥T (g): £9.87 SOYEN DRY W (g): 94.03 ]
DPDATED 3/20/%0 BY D. OSTIR My 28.09%8¥1: 1.10%80%: 1.41% ]
YTt irr T ety rR  trty  rrret Rty ayattsasteteeseetteetttesisetieeististiieiierttitcttttittsshetetditttitttttiiitetectititisitetptetetitsssstses
ART B:SEPAEATION OF FRACTIONS sPARY E: SIEVE OF COARSE FRACTION: SAMPLE: UEDERFLOW-2 t
3 SISIIIeIS s ISRt EeILT IS LS ISILIIILTTILILILILITILTSTLILTRILILLLLIL

[16ET TOYAL SAEPLE + TARE, AIR DRY (g): 376.88 ] CONDLATIVE PERCENT ¢ FIRAL RESDLYS s SI1IE OF HIRINDY HASS GF 3
‘E16RT OF AIR DRY TARI (g): 78.38 R ¥I1GHT (g) FINER  8SIIE PERCER? T1HER s LARGEST 4410 PORTION 3
‘T1GEY OF -830 TART (g): 17.18 L] 3 t PARTICLE REQUIRED 3
‘TIGET OF -#10 FRACTIOR 4 YTARI (g): U $TARE (g) 18.36 S 100.0% t - b
«11687 OF -#10 FRACTIOR, AIR DRY (g): 282.06 B 78.36 100,032 2° 100.02 : ¥ 5000g t
TIGEY OF +810 FRACTOR, AIR DBY (g): 16.43 s 7 18.36 100.038 I° 100.0% t 7 4000¢ 3
VER DRY WEIGEY OF FIRIS (g): 219.00 L I 18.36 100,038 347 100.0% I 2000g 3
TIR DEY WEIGEY OF COARSE FRACTION (g): 16.20 e 78.36 100.0%¢  3/8° 89.6% t 1000¢ ]
iR DBY WEIGET OF TOTAL SAMPLY (g): 208,21 LITL 78.5% 99.6%¢ 84 93.1% s 8 500g 3
1813882818883 322332222002 0323233822388238382833s ¢ 81.11 99.138 B0 97.2% s ]
1T F: BYDROXETLR YEST OR FIRL FEACTION LI M 86.71 87.2% I 84,01 sNEITS ASTY REQUIRENERI? RO 3
1 Pi} 89.18 95.3%8 B0 81.7% SEPTIILTLIIILISEILLITIEITLILILLLLLL

-TDREOXETER TYPI: 1528 3 T 360 §6.2% % 3
"TDROMETER NOXRER: 15-151% $EE232388232 28822802 s8a8s88ss  $100 78.2% t Dib: KA 3
"TATER ROMEER: { $PART G: SIBYE OF FINE FBACTION s 3200 56.8% t DI KA |
‘LASI ROMBER: 2 ' , t0,0433 48.2% t D60 B/A 3
:PECTFIC GRAVITY: 2.7 $ COXDLATIVE PERCERT & 0.0263 37.0% (o R/A 3
v TISTED: =110 t WLige? TIRER ¢ 0.0167 28.2% L §/A 3
Ve. 1. OF SOIL {g): 60.05 ] s 0.0107 U % 3
"DERECIED DRY WY (g): 59.40 $1AEE (g} 108.44 s 0.0063 19.4% SEILITTTLLISLILLILIILILLITLLILILLLINE
3 B 1.00 s ny 110.40 96.73%  0.0035 "1 t ~ ROTES: b ¢
"TARDARD SOLDTION . M 111.79 84.4%55  0.0023 14.0% % b4
-"3B0 CORRECTIOR L I 11 113.91 80.8%s  0.0014 1.8 3 3
- s HD 120.04 80.51s ] 3
TREP. BEAD. LI ¥l 133.09 52.5%8 t 3
19.60  3.00 L i Re Rt sttty yiystatatetstitetteettsatistytsitiittseesiceiiotisisstotivyscptizcctsiey
26.80 3.00 ELAPSED 1ER0 CoRR. CORR. ITF.  CORSIARY 3
11K YENP.  RTDRO CORE. FACTOR TACTOR % FIBER  DEPIR (T4Gs) DILK. 06  XTOTAL 2

.} ¥ H] {aiz.}) (C)  BIADIRG (COEIROL) t 2 L,ca I {as) DIAE. SANPLE 3
................................. 1
1l ] 2 0 ss333s .00 t

1 9 3 0 s33e3x 100 22.2 .0 {.26 0.40 0.98 49.6% 10,585  0.01332 0.0433 -1.36 48,23

11 ] 5 0 sz 300 22.2 .0 .26 0.40 0.8 3810 11703 0.01332 0.0263 -1.38 37.0%¢

11 8 10 0 sessss 300 22.2 2.5 1.2 0.40 0.98 29.01  12.605  0.01332 0.0167 -1.78 28,258

1 9 22 0 sssa33 2000 22.1 19.0 {28 0.40 0.98 20.91  13.015  0.01332 0.0107 -1.97 24,253

11 10 2 0 ssszss ED.D0  22.2 16.0 {.26 0.40 0.98 20.0%  13.507  0.01332 0.0063 -2.20 19.4%2

11 12 30 0 ssesse 208.00 22,4 13.0 4.20 0.40 0.88 15,13 13.99%  0.01332 0.0035 -2.46 14,732

11 18 53 0 saaaes (71,00 22.6 12.5 {u 0.40 0.98 16,4 14,081  0.01332 0.0023 -2.64 14,032

12 ] 23 0 ssesas}g0) .00 21,9 11.5 {4 0.20 0.98 12,18 1245 0.01348 0.0014 -2.81 11,832

3
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¥ORISEIEY FOR ¥OISTURE CORTEXT OF SOILS $PARY A: RATORAL BOISIOBE CORYERTsPARY C: FINE FRACTION 0I1STUZE sPART D: COARSET FRACTIOF X0ISToil ¢
: 357N D-2216 S 3 3 3
¥ORYSAEEY FOR SIEVE ARD BYDROMITER ITRE 0 J $T4RE §: . 18 $TARE §: 13
‘ ASTE D-422 (NODIFIED TOR YEXPE3ATORE CRANGE) $1ARE (g): 107.20 TR (g): 25.31 s14RE (g): mnn
' -NORISEEL? FOR DRY PREPARATION OF S0ILS _SHO1ST W1, {g): 608.96 s¥OIST NY. (g): 88.34 $HOIST WY, (g):  §87.42
: ASTH D-42) sOVER DRY BT (g): 434,77 tOVEN DBY WY (g): 87.31 sOVER DEY W7 (g): #87.28
UPDATID 3/20/90 BT D. OSTIR L1} H 29, 46Y3KY: 1.68%8%: 1.38%
T TSl i N sttt ro R Rt ate Rt tatRstaettsrsstltsttststttittatstetteseisetitytetateisiietiieiesseietsiecitdttttetecitlotetceitiotcettatsteisitsisdtasss
PARY B:SEPARATION OF FRACTIORS sPARY R: SIEVE OF COARSE FRACTIONS SAMPLE: ORDERFLON-3 t
, t T388LE838E 88T ssa TSIt rs s ssn RSt IsssssTILIILLLLLITIILILILILLE
¥EIGHY YOTAL SAKPLE ¢+ TARE, AIR DRY {g): 6.7 s COMOLATIVE PERCEEY FIRAL BESOLYS s SILE OF EIRINON ¥AS5 O) ¢
¥EiGET OF AIR DRY TARE (g): 316.38 ] WIIGHT? (g) TINER  3SlII PE3CERY FIKER t LARGES? 4410 PORTION 1
KL1E3Y OF -010 T4EE (g): 316.46 e et LI LI I L LS E tee- t PARTICLE RIQUIRED 3
¥EIGEY OF -310 FRACTION + TARE (g): 643.54 $TARE (g) 11.18 I 100.9% § esceemen eecmemeceee. H
¥EIGEY OF -810 FRACTIOR, 31B DRY {g): 321.08 T 3 17.18 10005  2° 100.0% t 3 5000 1
¥EIGET OF +810 FRACTOR, AIR DRY (g): 11.2% L S 17.18 100032 1° 100.0% S 1000¢g 3
OVEN DRY WEIS3Y OF FIBES (g): UMH I 17.18 100.0%s  3/4° 100.0% LI 2000g ]
JYER DRY NEIGEY OF COARST FRACTIOR (g): 11.10 LI VT 17.18 100,038 3/8° 100.0% T Ye 1000g t
OVER DRY WEIGEY OF TOTAL SLXPLE (g): 332.8 LA VL 77.18 100.032 M 98.2% T )8 5008 t
SE3ETTSESLTLLISIITLLTILIALITCISIITISTLLLITISIIITLIITLILLIILLILIL B 79.1 89.2%t  #10 98.3% ] H
‘PARY F: EYDROMETER TEST OR FINE FRACTION LI 311 82.93 08.3%¢ 120 98.3% sEEETS 457X REQUIREMENT? RO t
. s PIX 85.66 87.538 4D 84.6% TESSISTISEISNIILSTLILITLITLTITLLIL:
‘BYDEQNITER T1PB: 1528 t 360 §0.2% ! t
15 $} NOMBIR: 15-1515 teagsseassseesssssesssessasessess  §100 73.1% T Do K/b t
B.&UHB!R: 1) sPARY G: SIEVE OB FIEE FRACTION ¢  #200 55.0% 3 Dib: WL t
FLAST BOMBER: 3 t ¢ 0.0431 $5.23 s D8b: B/b $
SPECIFIC GRAVITY: n s CONOLATIVE PIRCERT s 0.0261 36.8% LI H 17 ) t
‘PORTION TESTED: -$10 3 ¥I1687 FIFER s 0.0168 26.9% 1 (s A ]
:¥0IST 1. OF SOIL (g): 68.81 $eamnneeoen- s 0.0107 24.0% ] ) ]
.CORRECTED DRY W1 (g): 67.84 START (g) 15.89 s 0.0064 11.1Y BITIIITLLILTIILILLLLLLLITILLLLIILLL
Bp: 1.00 T 320 15.89 100,033 0.0037 15.9% ] ROTES: 3
:5TAKDARD SOLOTION S 1 18.41 §6.3%8  0.0026 12.1% 3 3
:7R0 CORRECTIOR LI 11 81.41 91.8%¢  0.0014 .21 ] t
. s 3100 93.26 14,438 3 L
TIXP. REMD. s 1200 105.75 56.0%¢ ] 1
© 18,10 S.00 SETEEasaTeaTs eI eIt ss e sttt atss L s ss santssssssss st ssasISTLILISILLISIRLITITITILLIIINILIIL
25,10 2.5 SLAPSED 1ER0 CORR.- CORR. BPE.  CONSTANT t
TIER  TIEP.  HYDRO CORR. 1AC108 FACTOR T FINER  DEPIR (14Gs) DILK. L0  %T0TLL ¢
D iR ¥ S {ain.) (C)  BREADING ({CONIEOL) t ] L,ca I (as) DIAN. SiNPLY 1t
......... e [ S 3
15 11 i3 0 sss33 .00 H
15 11 26 0 tasass 100 21.2 36.0 .20 0.20 0.98 46.0% 10,221 0.01348 0.0431 -1.31 45.2%:
15 i1 28 0 ssasz 300 21.2 0.0 {.20 0.20 0.9 3.4 11211 0,018 0.0261 -1.58 36.8%3
15 1 3 0 sszzzx §O0  21.2 23.0 {.20 0.20 0.98 21,38 12,359 0.01348 0.0168 -1.718 26.91¢
15 11 ) D sssees 2000 21.1 1.0 .U 0.20 0.98 .4y 12687 0.01348 0.0107 -1.97 24.033
15 12 25 0 ssaess 6000  21.2 16.% 4.20 0.20 0.98 18,05 13,428 0.01348 0.0064 -2.20 171.13:
15 | 25 0 sresss 180,00 21.8 15.0 3.98 0.20 0.98 16.13  13.671  0.0148 0.0037 -2.43 15.95¢
15 11 kY] 0 sesz3r 36700 22.1 12.0 3.86 0.40 0.98 12.3%  HL163  0.01332 0.0026 -2.58 12.1%¢
16 B 38 0 ssxras1273.00 20,4 110 .8 0.00 0.98 9.3% 14327 D.0136% 0.0014 =284 §.2%

3
Py 2382t R R R R R R e et et iRt a iRt gt ittt Re ettt it ttat ettt tattetittiotiiseiietetstotctittitetattistieisttsessiottsstsctsctotatiitteetesistspsss

PROJECY: HORSARTO/RI/TS/ID GOLDER AS30CIATES IXC. 1
iy FO¥BIR: §13-1101 151 208 DAY, 1/13/91 GEQTICBRICAL TESTIRG LABORATORY
f AR BA RETIINED BY: 9?0 REDORD, WASHINGTOR 1

PR R R R R Rdtaessittiaitstittatiraetlietsitetsitttiititeatisegtiststitetitteattesetseiiseiottisteteirateetsatoocttsatssattiniestttisstsettssetostiossisss)
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$X0OETSRETY FOR BOI1SSORE CORTERY OF SOILS $PAPT 4: BATOBAL BOISTORE CORTINTsPABT C: FINE FRACTION MOISTURE sPART D: COARSE FRACTIOR X21S708% -
] 2518 D-2216 3 3 t :
IXOELSEELT FOR SIEYY ARD EYDROXITIR $TARE §: -2 $TARE §: 31 STARE 1 FO1L
t ASTY D-422 (BODIFILD FOB TE¥PERATORL CBARGE) SURE (g): 102.87 *TARE (g): 25.00 $TARE (g): 11.53
$HOEISERLY TOR DRY PRIPARATION OF SOILS sH0IST 1. {g): 848.00 s¥DIST WT. (g): 75.83 sMOIST ¥Y. (g): 9144
1 ASTE D-421 $OVEX DRY ¥7 (g): 730.58 *OVIR DRY W (g): 73.05 $OVER DRY K? {g): 87.42
1 DPDATED 3/20/90 BY D. OSTIR mL: 18.7138¥%: 5.99%8Ky: 13.20%
xmxmmmmxmmmmnmmzm:mxxmmxmm:nxxmmmmmn:xmmmmmmxmmxmmmmmmxxxmmmmxmm:mxx:
$PARY B:SEPARATIOR OF FRACTIORS SPARY B: SIEVD OF COABSI PRACTIONs SANPLE:  SLURRI-1
] 3 mxmmtmmmmmzmmxxx:xxxxxxmmxxxxmmmxxxx
SNIIGET TOTIL SAMPLY + TARE, IR DRY (g): 460.28 | COXDLATIVE PERCERY FINAL RESOLIS t SIIE OF NINTHOD¥ MASS OF
INTIGET OF AIR DRY TARE (g): 184.89 H WEIGEY (g) EIRIR 35112 PERCERY FIRIR s LARGES? +$10 POETION
SYEIGET OF -#10 TARI (g): 184.81 L e i + PARTICLE REQUIRED
$XIIGET OF -210 FRACTIOR + TARE (g): 370.03 $14RE (g) 65.50 ! 3 100.0% H ———
SYEIGEY OF -#10 TRACTIOR, AIR DRY (g): 175.22 s ¥ 65.50 100.0%¢  2° 100.0% L I i 5000¢
SNEIGBY OF 4810 FRACTOR, AIR DBY (g): 80.18 s 7 65.50 100.03s  1° 100.0% s T {000g
$OYER DRY WEIGBY OF FIRES (g): 165.31 s 1 65.50 100.0%¢ 347 100.0% LI 2000g
tOFER DRY WIIGEY OF COARSE FRACTIOR (g):  78.86 3/ 65.50 100.032 378" 91.4% LTI 1000g
$OVEF DRY WIJGBT OF T0T8L SEXPLE (g): 2449 L Vi 86.53 LI b3 I 7 89.2% L1 500g
STI33IIITAISLLITITIININLSISITITIIILITIILLILLILATISIIIIIILIIISL B4 1.9 8923t 10 87.3% 1 :
$PARY F: RYDROMITEIR YIST OF FIKE FEACTIOR s 110 96.49 87.33 320 84.8% $YEETS ASTH REQUIREMERY? B0
3 s PX 113.12 80.3%5¢  #40 BO.43 IIBRISISITIIIIILILIITIITILLILLILSLL:
1EYDROKTYER TTPI: 1528 ] LI 1] 12.5% ] :
sEIDROMETER BOMBER: 15-1%15 TIISILLIITTILITSTLILTILILIRIIILIILLLYL  §100 12.8% D10 B/A :
SEEALLR ROMBIBR: ) $PART G: SIEVE ON FINE PRACTION & 8200 20.6% ¢ Dl RA :
TFLASE RD¥BER: 2 ] s 0.0485 18.3% t DE0:  B/A !
1597710 CRAVITY: 2.56 ] COXOLAYIVE PERCEIRY s 0.0284 14.9% t  Cu: B/A ?
N { TESTED: -1 3 RE1GE? FINER ¢ 0.0176 1. s (1 i/ . 3
tH0so1 WY, OF SOIL {g): 71.00 3 t 0.0112 11.0% t i
tCORRECTED DRT WY (g): 65.99 $TARE (g) 76.142 t  0.008% B.3% PIEIIILILLALILLILINLITILLISIIIILLLLY:
Py 1.00 L I ¥l 18.38 97.1%¢  0.0033 .1 3 ROTES: 1
¢STAKDARD SOLOTIOR LI 111 81N 92,05 0.0022 1.0% t !
17IR0 CORRECTIOR L {1 87.83 §3.0%  0.0013 6.2% t 3
1 $ 00 110.58 49.0%2 . 3 !
t TEXP. READ. 3200 121.51 23.613 | :
1 19.60 5.00 ettt ettt edet it ed it P eyt eeitetdt it Rrtetsteteatyysletetttsntitaiisiitiiriice
v 26,60 3.00 ILEPSED 15RO CORR. CoRe. EFF.  CORSTAN? !
' 7168 T8KP.,  BYDRO CORB. FACTOR FACTOR 1 FINER  DEPIE {14Gs) D1AE, L06  XT0T4L
NS | | i § {(ain.) (C)  BREADIRG (COKTROL} t ] L,ca 1 {nn) DIAY. SAHPLY ¢
. cons L L L T T T T T i, 3
H] 8 16 0 ss233s 000 t
8 B 1 0 ssss32 100 22.6 11.5 LU 0.40 1.02 20.91  13.261  0.01332 0.0485 -1.31 18.3%:
8 ] 18 0ss3xst 300 22,6 15.0 LU 0.4¢0 1.02 1713 13,671 0.01332 0.0284 -1.5% 14,95
B B AU D txasa 00 22.4 13.0 4.20 0.40 1.02 14.05 13,939 0.01332 0.0176 . -1.15 12.2%:
8 8 36 0 ssz233 2000 22.6 12.0 {.H 0.40 1.02 12,58 14,183 0.01332 0.0112 -1.95 11.02:
: 8 L] 16 0 sss3ss §0.00 22,8 10.0 i 0.40 1.02 8.5% 14,491  0.01332 0.0065 -2.18 8.3%¢
1 8 1 1 0 sxasss 231,00 22.8 9.5 4.08 0.40 1.02 8.8 14573  0.01332 0.0033 -2.48 1.1%
8 16 5B 0 ssssat 52200 22.6 9.0 (i 0.40 1.02 8.0% 14,655  0.01332 0.0022 -2.6% 1.0%:
L B 55 0 sasas2]78.00 22,4 8.8 4.20 0.40 1.02 .13 18731 0.01332 0.0013 -2.88 6.2%1
: 1
I I e i ey IR It Ittt it LTI IIIILILLILITLILLS
PROJECY: ¥ORSAETO/R1/TS/1D GOLDER ASSOCIATES IKC. :
P20J5CY RUEBER: 813-1104 TASI: 208 11/713/81 GIOTECERICAL TESTIRG LABORATORY @
TECERICIAK: ¥ REVIENID BY: DV& REDXORD, WASBINGTOR !
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*HORISBEEY FOR XDISTORE CCRIZAT OF SOILS _ $PART 4: BATORAL MOISTOSE CORYEXTsPART C: FINE FRACTION MOISTURE ®PART D: CDARSE FRACTION ¥0ISTOR:
' ASTE D-2216 3 t s
NORISEERT FOR SITVE ARD ETDROMITER TR 8: B STARE 4 18 *1ARE #: 8
3 AST¥ D-422 (XODITIED FOB3 TRXPSBATORR CHANGE) $TARE (g): 158.36 314K (g): 25.02 $14RE (g): 25.02
$¥02LSETLY FOR DRY PEEPARATION OF SOILS $H015T XY, (g): 816.50 *¥OIST Y. (g): 51.89 sHOIST RT. (g):  36.82
3 A5TH D-421 30VER DRY T (g): 701.79 $OVEN DET WY (3): 50.81 sOVEN DRY W! (g): 34.68
s UPDATED 3/20/80 BY D. OSTER ny: 21, 483883 {.19%8HY: 22.15%
P T I sae st Iaessi s yresseaesssaaste eseseR eI L RIS ILIIILIRILITILISLILILIL:
$PART B:SEPARATION OF FRACTIORS $PARY B: SIEVE OF COABS® FRACTIONs SAMPLE:  SLORRY-2
3§ 4 SIS T esITILRITIILILLILLLLISTISLISILL:
SNIIGET TOTAL SANPLE + TARR, AIR DRY (g): 519.9] 3 COBOLATIVE PERCERY & PIKAL BESOLTS s SIUR OF HINIEON H1SS OF
$NEIGRT OF AIR DRY 1ABE (g): 184.81 ' WEIGEY (g) FIBER  SIIR PERCENY FINER ¥ LARGEST +110 PORTION
SHEIGHT OF ~#10 TARE (g): 184.81 3 seecfecene- 8 PARYICLE REQOIRED
sNEIGET OF -#10 FRACTION + TARE (g): 503.81 sT4RE (g) 16.41 t ¥ 100.0% t -
SVEIGET OF -#10 FRACTION, AR DAY (g): 308.70 S 16.41 100,058 2° 100.0% t ¥ 5000g
SNTIGAT OF +#10 FRACTON, AIR DRY (g): 16.40 2 16.41 100,032 1° 100.0% L 4000
$0YER DRY WEIGAT OF FIBES (g): 296.29 LI & 16.4) 100,058 3/4° 100.0% L S 2000¢
sOVEH DRY WEIGEY OF COARSE FRACTION (g):  13.43 s 3 76.41 100032 3/8° 100.02 s 1000g
$0VER DRY WEIGEY OF TCTAL SAEPLE (g): 309.72 LIV 16.41 100.0%¢ M 100.0% 3 500¢
B NI ISR eITLILLILLLLIISLLLLILILILLISLLL # 76.49 100.0%¢ 10 9. 7% 3
tPART P: EYDROMETER TEST OR FiNT PRACTION I 3 17.46 99.73% 820 98.4% SNEETS ASTH REQUIBEMENT? TS
| s PN 78.62 99,31 $40 95.5% TREITTISRISIRLINATLIITIBLLISSTLLITILS
SHYDRONETER ITPE: 1520 t ) . T 160 80.4% t
SHTDROMETER ROXBIR: 15-1515 SIISITILTTIISITLIIILRLLIILILLININL 4100 13.8% D10 E/A
$BEALER NONBER: { sPART G. SIEVE ON FIKE FRACTION * 8200 $5.7% t D3 W
”&MBER: { ] t 00456 .12 £ DE0:  E/A

C GRAYITY: 2.31 s CONDLATIVE PERCERY & 0.0274 24.6% t Qo H/b
srur?108 TESTED: -310 t NIIGHT FINER & 0.0172 18.9% LT 17
s§0IST WT. OF SOIL (g): 78.08 R e LI t 0011 14.6% $
$CORRECTED DRY RY (g): 14.95 $TARE (g) 18.42 t 0.008% 1L1% SIBTIARINTTLARTLINLALLLLLLLLILLLL
Ba: 1.00 t 120 8.3 98.7%3¢  0.0036 §.3% $ ROTIS:
*STLRDARD SOLUTION L S T 81.57 85.83¢ 00023 1.5 :
3150 CORRECYION s 160 85.28 90,738 0.0013 5.9% s
3 00 97.81 .13 L
 TEMP. RRAD. 00 118.97 £5.9%3 t :
T 19.60 5.00 Sttt LIRS LILEIIRRLLLLLRIILSILLILLITLILLSS
326,60 3.00 ELAPSED 1130  CORR. CORR. BFE.  CORSIAR?
s , tINE  JEEP.  HYDRO  COBB.  FACTOR  EACTOR % FINER  DEPTR  (T4Gs) DIAK. 10§ X0
t) BB H {ain.} (€}  BEADIRG (COBTROL) ¢ 3 L.ca I (s3) DIAE.  SANPLE
3 cone
] 8 8 38 0 txa381 000
3 8 8 3 0 ostsesr 100 229 21.0 {.06 0.40 1.07 3.3 11703 0.01332 0.0456 -1y 3.1
T B 8 41 pamsam 300 228 210 {.06 0.40 1.0 2477 12,681 0.01332  0.02U -1.5% U8
LI B 45 Dssmma B 00 228 1T.0 4.09 9.40 1.0 18.08 13,343 0.0132  0.0172 -1 1Y
LI | B 88 Doamamar 2000 22.8 14.0 4.08 0.40 1.0 % 13,835 0.01332  0.011) -1.8% W
s B § 38 Demasz 000 228 113 .08 0.40 1.0 1IL1% 1245 001332 0.0085 -1 1Lr
LI B ¥ 3 D 20500 22.8 8.5 .09 0.40 1.0 8.3% 14513 0.01332  0.0038 -2.45 §.3
s 81 1 0 sssasp 503,00 2.6 9.0 'Y .40 1.07 1.5% 14655  0.01332  0.0023 -2.84 1.5
] ) 8 58 0 saeesaip0.00  22.3 8.0 23 0.40 1.0 5.9 1818 0.01332 0.0013 -2.81 5.9
3
LR Rt R R Rttt R ettt e R i tee et s ittt teR i ettt tai it ettt a ittt e eati ettt ediiiatetRteieeeiiiitetiisttttetasitetitsctetisteeiiistiqstiteee
$PROJECT: BORSARO/RI/FS/ID GOLDER ASSOCILTES IBC.
$FR0JECT ROBBER: 813-1101 HE 208 DHL;) 11/13/81 GEOTECENICAL TESTING LABORATORY

Ve REDXOND, RASEINGTOR

1TEICTAR: 1§ REVIENID BY:
LI Ty T IRttt T eIt assttttIIat Ittt ssIiIsrItIsIsIIsIIisiIIIIIILILILILILLILILIIILL:
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-NDRRSELIT TOF BOISTURI CORTERY OF SOILS $PARY A: BATORAL XOISIURE COXTERYT:PARY C: RPIRE FRACTION MOISTURE $PART D: COARSE FRACTION XDISTSRE 3
) ASTH D-2216 ] ] ' %
:KORXSHELT TOR SIEVE ARD RYDROMIIER $TARE 3: 1 STARE : i STARE 3: 12 L]
3 §SY¥ D-422 (MODITIED FOR YI¥PIRATORE CBAKGE) $TARE (g): 107.83 sT4BT (g): 25.02 sTARL (g): 18.13 3
sADRISEEEY TOR DRY PRIPAKATION OF 501LS sHOISY WY, (g): 557.00 sX0I5Y K. {g): 70.23 sBOIST 1. (g):  B6.0S H
! 457 D-421 . $OVER DRY WY (g): 453.43 sOTEN DBY KY (g): 69.06 sOVEX DRY W? (g): 85.76 ]
1 UPDATED 3/20/%0 BY D. OSTHR 0y 29.85%80%: 2.66%8K%: 3.80% ]
1332801288808 8088883888088 8800 Tttt It asrss st sINstI IRyt IIsT sttt sttt sttt Tttt RILtISALITITLLITITLITILLLIILILS
iPARY B:SEPARATIOR OF TRACTIONS $PARY X: SIEVE OF COABSE FBACTIORs SANPLE: SLUBRI-3 H
. ] SIIEEIEII SRS NI e s sRRER st L RLITIIIILISIIILILLLLIISNL
t¥E1G2T TOTAL SAEPLE + TARE, AIR DRY (g): 538.56 3 CONOLATIVE PERCERY ¢ FINAL RESOLTS s S[IE OF BININDK HASS OF 8
KEIGEY OF 41R DRY 1ARE (g): 4.1 H WEIGHY (g) UEINER 35111 PERCERY FINIR ¢ LARGES? +§10 PORTIOR ]
-WEIGRT OF -#10 TARE {g): - 214,16 s L] 3 PARTICLE REQOIRED t
NE1GET OF -310 FRACTIOR ¢ TART (g): 548.38 STARE (g) 18.06 S 100.0% ] H
‘NETGET OF -#10 FRACTIOR, AR DRY (g): M. 18.06 100,032 2° 100.0% I 5000 H
-NEIGRY OF 4810 FRACTOK, AIR DRY (g): 1.1 S 18.06 100.0%¢ {7 100.0% 7 4000¢ ]
-OVEN DRY WEIGRY OF FIRES (g): 267.12 s I 18.06 100,038 3/4° 100.0% s I 2000 t
"OYER DRY WEIGEY OF COLRSE FRACTION (g): 9.80 e 18.06 100,032 3/8° 100.0% LI 1000 ]
OVER DEY NEIGET OF TOTAL SA¥PLE (g): 276.82 s 38 18.06 100033 M 89.9% t Iy 500¢ ]
STRIRTITILLITLLIILNIIATLIILSLIILITLLLILTITITLILLLIIILLALLLL  §{ 78.43 99.9%s 110 99.5% ] 1
PARY T: BYDROMETER TIST OF FIND TRACYIOR LI $1 19.33 99.5%s 20 99.5% $YSETS ASTH REQDIRENERT? RO ]
. : s PiK 80.51 08,053 #40 85.5% TIEEEEARRITTITLALIITILITIIILILIIISL
‘BYDROBETER TIPE: 1528 t LI 1 95.0% t t
:BTDROXETER ROMBER: 15-151% $3E21332228338s0883s 82 sasesss  J100 81.9% s D10:  N/A 3
-PEMLER NOEERR: 25 $PARY G: SIEVE OF FINE FRACTION & 8200 86.0% T D3 B/A ]
"FLAST WONBER: i ] t 0.039%% 66.3% s Dsb:  K/A 3
:SPFPTIL GRAVITY: 2. ] CONOLATIVE PERCERY s 0.0231 63.9% t Cu: R/} t
1 TESIED: -310 ] ¥E16B? PIRER ¢ 0.0145 58.4¢ 1 C: Wi .l
M., A1, OF SOIL (g): 69.88 ] 10,0087 45.9% s t
CORRECTED DBY WY (g): 68.07 $TARE (g) 70.15 t 0.0059 38.7% SISILRESALTLIILLIISILILITLISIRLLLNL
2T H 1.00 t 120 70.7% 100.0%¢  0.0036 26.58% L NOTES: t
-STARDEED SOLDTION LI 11 72.80 §7.0%  0.002% 26.1% 1 t
:ZERO COERECTIOR 2f 60 13.8% 85,45t 0.0014 18.1% ] ]
0 s 1100 5.9 92,431 ' ]
: TEEP. READ. B0 80.02 §6.4%2 t ]
© 18,10 5.00 LISt RN T I I s e T eI I ssIISLIIILILIITIILIILIIIILILILIL
S 2510 2.5 SLAPSED 11RO CORR. CORR. EFF.  CORSTAR? 3
TINI  TEKP.  BYDRD CORR. TACTO0R FACT0R % TIRER  DIPTR (135s) DAY, 106  %T0TAL ¢

I 1] B S {aiz.) (C)  READIRG (CORTROL) t : L,ca 1 {mn) DIAY. SAEPLY 2
cmccmcccasecnnnan cen bow t

15 11 b | 0 sszs23 .00 ; 3

1B 11 15 0 sszssr {00 21.) 4.0 (A 8.20 1.08 66.6%  B.587  0.01348 0.0395 -1.40 66.3%3

13 I 11 0 sasszr 300 121.) 4.5 L2 0.20 1.08 64.2%  8.833  0.01348 0.0231 -1.64 £3.9%8

15 11 2 0 sssaas §.00  21.1 1.0 {24 0.2 1.08 58.6%  9.407  0.01348 0.0146 -1.84 58.413

1B 1 kI 0 ssxsss 2000 21.1 3.0 LU 0.20 1.08 49.1% 10,391 0.01348 ¢.0097 -2.01 48.9%3

1% 12 1 0 sssssr G000 21.2 28.% 4,20 0.20 1.08 38.8%  11.457  0.01348 0.0058 -2.23 3811

15 i i 0 sxsz33 180,00  21.8 22.0 3.98 0.20 1.08 26.9%  12.523  0.01348 0.0036 -2.45 8.8%

15 17 30 D sese3s 376,00  22.% 20.0 3.8 0.40 1.08 26.2%  12.851  0.01332 0.0025 -1.61 26.132

15 8 k)| 0 ss32331283.00  20.3 6.0 4.8 0.00 1.08 18.2%  13.507  0.01365 0.0014 -2.85 18.118

}
Py eI LIRSS LI I NS ILIIIRILILIIILILILILLLL

FROJECT: EONSLRTO/RI/NS/1D GOLDER ASSOCIATES IRC. 1
FROJECY RYEEIR: 813-1101 TASE: 08 DATE: 11/13/81 GEOTECBNICAL TESTING LABORATORY 3
TEC2RICILER: B BEVIINID BY: DZ’ PEDXORD, WASEINGTOR 1
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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GOLDER ASSOCIATES IRC., REDXORD, Wi
STORE CORTINT CALCULATIOR SEEE?
8 D-216

PROJECT:  MONSARTO/RI/FS/ID
PROJ. HO: 913-1101.208

DATE: 11/21/81
ECE: i
REVIEN:

BORING RO. SAMPLE RO. WET ®7.  DRY WT. TARE WI. TARE  MOISTORR |

(g) (e} {g) K0. (2

¢ 1 281,41 21450 80.03 ¥ 3.1

¢ 2 183.06 171.80  76.34 2 11.1

¢ 3 176.42 164.90 75.80 OB 12.9 )

R ! 334.62 328,90 73.80 38 2.2}

Q 2 333,35 32816 14T 36 1.8}

PO 1 109.87 100,77 2.4 16 10.6 |
PO 2 1M.72 671.04 2080 17 11.1 4
PO 2R 83.95 86.80 25.03 33 11.6 1
PO 3 86.46  80.29  25.18 15 1.2
bt ! 5067 .13 B 1 8.4 5
0 1R 65.77  60.66 25.08 27 W4
KDY 1 101.80  98.02 25.08 36 $.3 1
EDE 1 100.32  86.85  25.01 U 8.3




C-1

SAMPLE
Pycnometer number LD 208
Temperature at weighings (OC) 312 ,ZO
Weight flask + soil + water (WL 27 05
Weight flask + water (Wa) 658 62
(Wa - Wh) ~28.93
Evaporating dish number & 8
Weight dish + dry soll VeV 17
Weight dish 9.9/
Weight dry soil (Wo) 64.26
Temperature factor (K) n 4%85

Gg/control temperature = Wo

Wo+ (Wa- W)
Wo i
Gg/20°C = oK —
S Wo + (Wa- Vi L7
Comments:

éam‘,le /aasseof ‘{LAV‘OuSL\ 3/2" 6).9.‘)9- Fw‘or‘f‘o -feyll.“é

®

Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854
Proma L LN z L -
roma b 6:;’-%:«;.1‘) —_ Fsai.r j?lllzgjle, Tostad 8y _ L1 Aoproves By U GoldorAssoclatu




SAMPLE C"Z'

Pycnometer number Lo Dg
' . [o) 7.9
Temperature at weighings (~C) 27.2
Weight flask + soil + water (W) £7/62
Weight tiask + water (Wa) 658, 62
(Wa - Wh) - {50
Evaporating dish number ,’L_}—
Welght dish + dry soil 176 24
Weight dish /08, 62
Weight dry soil (Wo) 72.77
Temperature factor (K) 0.999
Wo
Gg/control temperature =
s P Wo+r (Wa- Vip
Wo
Gg/20°C = K = .22
S W + (W3- W) _—

Comments: 5a W"/" P O ssco'( - ~HA/ ou ﬁ(\ %/‘2“ Sreve
prior 4o 4w‘6u3

Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854

Proea it Glint LRLLES /T D |

PromaNa.— i3 =11 C | Cate ’7/lb_161 Tested By I Acoroved By 320 U GoldorAssoclatu




SAMPLE -3

Pycnometer number Lo 20&
Temperature at weighings (°C) ;_,;z‘b
Weight flask + soil + water (W, ) (1596
Weight flask + water (Wa) ] 6 g 2.6\
(Wa - Wb) =/ 6,95
Evaporating dish number ' é' /4
Weight dish + dry soll ) 6 [ q
Weight dish ('037 \
Weight dry soil (Wp) : 58 10
Temperature factor (K) Q ‘qqq g

} Wo
Gg/control temperature =
¥ P WG+ (Wa Vi

Wo ek = |, I

-

Vo + (W3- W ——

Gg/20°C =

Comments: 54 Wi F IC— /’M 5-'-0’{ 71/7"“45 L\ ’5/3 /’ a’we__

pr’"a'ﬁ 4o +M+;h9 .

Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854

——
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Prowa No. .02 = (1 2 |

Tnnm;ﬂ_a_ Acoroved By — V2L Golder Assoclatés




SAMPLE @ = ,

Samrzb /M«Sblﬂl "Ll‘”“é{'\

- Pycnometer number lO208

Ternpérature at weighings (OC) Zg :/q

Weight flask + soil + water (W, ) 69789

Weight flask + water (Wa) 658,40

(Wa - Wp) -34,29

Evaporating dish number 4

Weight disﬁ + dry soll LS YO

Weight dish 42 30

Weight dry soil (Wp) 63,10

Temperature factor (K) 0,99 9;
Gg/control temperature = wo_'_\(‘vvsa_ 0
Gg/20°C = %+m. oK = MXO 9995 2 g5

a- ¥ 23,2 222

‘Commems:

32" sjeve priov 4o 7[“’[’:‘*3

°

’
l Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854
Proect ]‘ﬂuﬂ‘a(‘v\-{‘d / RL /Fb/II’)‘l.l — oy = GolderAsaoclatu

P"Pﬂ"“ Gi>-1101 Daxie




SAMPLE & - 2
Pycnometer number cozof
Lo 0 5/-7
Temperature at weighings (~C) 221
Weight flask + soil + water (Wp) 6 Q 62¢
Weight flask + water (Wa) 6586y
(Wa - Wp) -27.64
Evaporating dish number /
Weight dish + dry soll 149 o9
Weight dish - /03:9]
Weight dry soil (Wo) 45,18
Temperature factor {K) N.4%996
. Gg/control temperature = %::vvsa. %
18
. Wo lfs-l -
Gg/20°C = oK — %09 22,57
S Vo + (Wa- W 12.5% 296 —_—
Comments:
Sawmple /mssw( ’[['VDCIQA 3% Ve eve prior
+o testin 3,
Figure
‘ SPECIFIC GRAVITY DETERMINATION, ASTM D854
::»:fl cqr};_fal;«;fla LEL LF !50:.1 DHII‘LQ@! Teated by 2L : [T/ Golder Assoclates




sampLe 20 7

Pycnometer number Ly 202
: R 0 69.3
Temperature at weighings (~C) 20.7
Weight flask + soil + water (Wb 67540
Weight flask + water (Wa) £58.79
(Wa - Wp) -1y, 6|
Evaporating dish number Zﬁ
Weight dish + dry soll 1247 (j
Weight dish 101 .66
Weight dry soil (Wp) 2%.0%
Temperature factor (K) 0.499 9
Wo
Gg/control temperature =
¥ perat Wor WV
08 _
Ggprce—Wo o - 2282 549992272
o+ (a- W 247 =
Comments:
Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854 -

P . ’.. By
PromaNo. 1%~ 11 C | Date 4

Tested By MY

Acoroved By ;)MS! Golder Assoclates




sampLE _£.0-2

Pycnometer number Lo20g
Temperature at weighings (°C) 698 | 216
Weight flask + soil + water (W,) ' 66845
Weight flask + water (Wa) é 5474
(Wa - Wp) — 9.0
Evaporating dish number 7
Weight dish + dry soll 123 45
Weight dish /08. 07
Weight dry soil (Wo) 15 143
Temperature factor (K) 09998

Wo

Gg/control temperature =
¥ P W s (Wa Vi

Gg/20°C =

Comments:

Wo+ (Wa- W

Wo e K = 2_(p°\

°

Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854
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SAMPLE P Q-2 R

Pycnometer number Lp-20 &
4
Temperature at weighings (OC) g ?_ o
Weight flask + soil + water (W) &76: 32
Weight flask + water (Wa) ¢ 3.7 I3
(Wa - Wp) -17.62
Evaporating dish number 2
Weight dish + dry soll [»BH Y
Weight dish Ko l-NAC
Weight dry soil (Wp) 21.80
Temperature factor (K) £.9998
Gg/control temperature =
¥ g Wo + (Wa- W)
Gg/20°C = Wo N 2;'_'_5.0_. X 0.9998 =277
Wo + (Wa- Wo) 10.18 —_—
Comments:
v Figure

SPECIFIC GRAVITY DETERMINATION, ASTM D854

o

Promat &ﬁﬂ‘:f&“\+0 /FJ:]/F:?/ID 4

L 4

PropaNo.— 41>~ 11 0 1 Oate /TI]ngél Tosted By . LAT-

way_QiL. Golder Assoclates




SAMPLE po-3

o

Pycnometer number Lo20g
Temperature at weighings (©C) 6% tR 2oz
Weight flask + soil + water (W, 67390
Weight flask + water (Wa) \ 5983
(Wa - Wp) -150F
Evaporating dish number ¢ A
Weight dish + dry soil 12¢(.59
Weight dish 0% 12
Weight dry soil (Wp) 2282
Temperature factor (K) | o009
Wo
Gg/control temperature =
¢ P o+ (Wa Vi
Wo
Gg/20°C = K = 248¢L
S Wo + (Wa- Vi —_—:]_
Comments:
Figure

. SPECIFIC GRAVITY DETERMINATION, ASTM D854

Poa faunalinty JRL/JFS /T

£

Promat No, gix-pel

Date

5 . A
“1[ lh./_Q.(_Y“hiA——_WBy—?X_‘V_

Golder Assoclates




SAMPLE 1D~

Lp-10% ‘

Pycnometer number

Temperature at weighings (OC) ; O% '!L
Weight flask + soil + water (WI_: 70.%2
Weight flask + water (Wa) 65886
(Wa - Wp) -11,47
Evaporating dish number Lj
Weight dish + dry soll 120 14
Weight dish 10169
Weight dry soil (Wg) /}, ys
Temperature factor (K) [.000 0

Gg/control temperature =

Wo

1845 _ v 10000 =2 gy

Gg/20°C =

Comments:

Wo + (Wa- W T 6.93 _—

e

SPECIFIC GRAVITY DETERMINATION, ASTM D854

Figure

Proma Jucncint D /K.L'r/ ES /T
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spe TD =R

. Pycnometer number LO20OR
Temperature at weighings (©C) 69 2°F | 2 /
Weight flask + soil + water (W, 67/ é
Weight flask + water (Wa) é;s 2L
(Wa - Wp) -2 40
Evaporating dish number A 5
Weight dish + dry soil ' LE2LR |

) Weight dish 96.9)
Weight dry sail (Wo) . 19. 97
Temperature factor (K) 0:-999%

Wo

Gg/control temperature =

‘ Wo + (Wa- W
e ) .
Gg/20°C = oK = 2.18
s Vor (Vg ¢ T ==
Comments:
Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854
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SAMPLE NDF-|

Pycnometer number Lo 208
Temperature at weighings (°C) él f ;7
Weight flask + soil + water (W, ) /89 70
Weight flask + water (Wa) 45890
(Wa - Wp) -%0,60. -
Evaporating dish number S
Weight dish + dry soil 1S852
Weight dish (07.39
Weight dry soil (Wo) 5l
Temperature factor (K) 1,000/

Gg/control temperature =

s P Wo + (Wa- W
5l
Gg/20°C = Wo e K = x1,0001 = 2.5
Vo + (Wa- Wh 20.%% —
Comments:
Figure
SPECIFIC GRAVITY DETERMINATION ASTM D854
:::"{\1 ug'l;;;.l:\;l..) LRL / £ bD:.I Dy YR — O Golder Assoclates




sampe NDE -1 A
. Pycnometer number L0208
Temperature at welghings-(oC) 077 ?119.8
Weight flask + soil + water W) 6 q2
Weight flask + water (Wa) 65%-%9
(Wa - Wh) —33%./]
Evaporating dish number \
Weight dish + dry soil 1§97
Weight dish 102,92
Weight dry soil (Wo) 55 k5
Temperature factor (K) ) [.o000
Gg/control temperature = Wo
q o+ Wa- Vg
. Wo = 2.48
Gg/20°C = oK = 2.
S Vo + (Wa- Wy =
Comments:
‘ Figure
SPECIFIC GRAVITY DETERMINATION, ASTM D854
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JLDER ASSOCIATES REDHORD, WA

b et rnecercram e mm e — . e e Emm e, —————-——— []
] 1
3TH D-1140/C-136 ! SIZE OF LARGEST  MININON HASS OF :
I8VE ARALTSIS L PARTICLE SANELE REQUIRED :
AT 200g !
0J8CT HONSANTO/R1/ES/1D : T 500g !
A0JECT NONBER  913-1101.208 T 15008 :
GIREER ! 1" 20008 !
\TB 11-21-91 ! 2 10008 !
SCHRICIAN m/ ! ¥ 5000g :
VIENER 350 N !
JREAOLE RUNBER ¢ C ' C ' ¢ ' q ' q '
\NPLE NONBER o 1 ' 2 $ 2 ' | ' 2 '
P18 (ft) ' ' ' ' t '
\WE KONBRR ¢ F ' 2 ' 08 ' % t 3% '
WEWT (g) o+ 90.03 ' 76.34 ' 15.9 ' 13.8 ' Al '
TR+ TIRE () ¢ 20041 ' 183.06 ' 176.42 ' 3,52 ' 3333 '
AN+ MK (g) ¢ 205 ' 111.9 ' 164.9 ' 328.9 ' 328.76 '
JISTORE (%) 8 11 ' TRE ' 12.9% ' 2,28 ' 1.8% s
$ CUNOLATIFE PRRCENT *  CONOLATIVE PERCEAY ¢ 8 PERCET *  CONOLATIVE PERCENT & CONOLATIVE PERCENT
* WRIGHT (g) TINER *  WEIGET (g) FINER *  WEIGHT (g) EINER ¢  WRICH? (¢) FINER &  WRIGET (g) FINER ¢
MR (g) t 9.0 ' 7.4 ' 15.9 ' 2.9 ' .5 '
ot 9.0 10008 3 6.4 10008 5.9 10000 3" 3.9 10000 3 U5 100.0%
% 8.0 10008 27 6.4 100088 2" 5.9 100,01 2° 3.9 100088 2 U5 100,08
ot 0.0 1%G.0s 1 6.4 10005 1° 5.9 100.0% I° 73.9 10005 1° 167.0 63,658
M 900 100,08 340 6.4 100,05 34" 159 100.08 4 1057 BTSN AT 222 9.6m
IS R TR (R 95.2  80.4% 3/8" 1007 GA.BNE /BT 1505 0.t 8T 28T 19T
oot 1900 (0.9m W H0.0 3355 M 198.3 2095 W WA s 1 L
MOt 200 2.4% B0 153.9 18,958 810 153.0  13.4% 910 2. .28 M0 W1 L
0+ ALY LR 1514 15.3% 420 1517 8158 020 2.0 1.9% 0 W L
MOt 23 L% N 159.3 13358 10 159.5 6138 840 A L9 M W1 1w
60+ 2T 1.0% 960 160.9  11.6% 460 160.1  5.4%% 960 06 LT3 960 .9 LIw
MO0 ¢ A0 08X RI00 1634 89N 4100 160.8 46N 100 3601 LIM 00 366 0.8%
00 % 2736 05K R20 166.6  S.6XF 200 169 13N 4200 3200 0.6%e 4200 3202 0.6
IRY5 ASTH SANPLE ! ' ' ! '

(ZE REQUIRENERT? & RO : 50 t K0 z 10 1 10 !




l!!!ll!!ltt!!tttllt!t!llttl!l!t!ll!lltllt!tlltlt!tt!!!lt!!ltllll(lllltllltttlil!3tlt!lt!ltlttitit!lt!!ltt!llltlltlttttllttt!t!tlllt!tlttt!tlttlllll!lillt!l!!l

sNORISBERT FOR MOISTORE COKTENT OF SOILS PARY A: BAYORAL BOISTORE CONTENTsPART C: FINE FBACTIOR MOISTURE sPART D: COARSE FRACTION HOISTORE :
3 451% D-2216 ] 3 s :
sNORISREEY FOR SIEVS ARD EYDROMETER 37488 §: 16 $1ARE §: 19 $3ARE #: 10
s ASYX D-422 {NODIPIED FOR TEEPERATORY CBAIG!) sTARE (g): 25.24 sTARE (g): 25.35 STARE (g): 70.32
tHORKSEERY FOR DRY PREPARATION OF SOILS sB0IST X1, (g): 109.87 sBOIST Y. (f): 48.8] sHOISY Y. (g): 178.27
$ ASTH D-421 sOVEE DBY 8T (g): 101.77 #OVEE DEY ¥T (g): 48.28 sOVEB DRY WY (g): 176.07
' UPDATED 3720780 BY D. OSTER iy 10.58%88%: 2.31%88%: 2.08%
T T T T T LT LT T e e Ttr et o i tTT et beattendeceseeiertifeissiiditetsifititiiteitsttosttiststiostititiszsstetd2iizeittitids
1PARY B:SEPARATIOR OF FRACTIOBS $PART B: SIEVE OF COARSE FRACTIONs SAMPLE: P0-1
t s TESTSSESSLE 8 SEL82288S8 SRS LSSTTILILLISEILLITLLLILLEITTILLLILLILL
sNETGRY OTAL SANPLY + TARE, AIR DRY {g): 274.92 ] COMDLATIVE PERCERY FIBAL RESOLTS s SIIE OF YINIECH NASS OF
tXEIGRY OF AIR DRY TARE {g): n.n ] NEIGED (g) FIEER  SIIE PERCINY PIRER s LARGES! +$10 PORTION
SYLIGAT OF -#10 TARE (g): n.1n s s s PARTICLE REQUIRED
$REIGAT OF -$10 FRACTIOR + TARE {g): 166.5% $TARE (g) 10.21 s ¥ 100.0% ]
$KEIGRT OF -810 FRACTION, AIR DRY (g}): 92.81 S 10.21 100.0%8 2° 100.0% L I 5000¢
SWEIGET OF +510 FRACTON, AIR DRI (g): 108.35 s 2 10.27 100,058 I° 100.0% I o 4000g
tOYRE DRY WEIGHT OF FIBES (g): 0.1 s !0 10.21 100.0%8  3/¢4° 100.90% s T 2000¢
107ER DRY WEIGHT OF COARSE FRACTIOR {g): 106.14 LI YL 10.21 100.0%8  3/8° 88.3% LI VI 1000g
0YER DRY WIIGH? OF TOTAL SAMPLE (g): 196.91 LI V1 93.39 88.3%¢ 84 1.0 s 38 500g
$1L2LELLL28ESSTLILILLLITLIIITLITTILILLILLITLLIITIIILLLSLLLS 8 115.10 71.2%¢  $10 64.7% 4
sPART F: EYDROMETIR 1ESY OF PIRE FRACTIOR s B0 139.68 64,738 820 9.0 $YELTS ASTY REQOIREMENT? RO
3 t PIR 164.61 52.1%¢ 300 £).1% SISTLITILLTLLILITITILLLLLILLRINLLL
sHYDROMETER YYPI: 152 s LI 1] .2 t
sHTDROMITIR ROMBIR: 15-151% srstasesssasIIsRILRLILRRNRLILLIILLL 100 30.3% s Db B/A
sBEALER ROMBER: 8 sPARY 6: SIEVE OF FINB FRACTIOR =  #200 2.3 s D3 B/
r‘umx: 8 : T 0.3 B ¢ D60: B/

C GRAVITY: .n 1 CONDLATIVE PEBCERY ¢ 0.0256 2.5 s Cu B/h
sPORTION TESTRD: -§10 s ¥EIGE? FIRER ¢ 0.0381 19.13 t (s i/}
$R01ST WY, OF 501 (g): §9.34 s £ 0.010¢4 16.3% s
3CORRECIED DRY ¥ (g): 67.11 s1ARE (g) 1.1 s 0.0061 14.5% $3322323LXITLLILLLTIATLTLLLLILLLL
Bs: 1.00 s 120 88.15 75.7%8  0.0035 12.5% L4 BOTRS:
$5TARDARD SOLUTIOR s 9¢.36 §6.6%¢ 0.001 10.2% $
t7IR0 COBRECTION s 160 101,59 55,91 0.0014 1.4 s
3 s 100 101.17 46,81 3
s EHP. 1READ. s 200 108.717 £5.3%8 4
$19.00 8.50 DS 1000 2a ettt tttet8300estiescselttaltisleitdtitsstistsesestiteoctiestitttipceetstitiitintititpteesss]
$25.30 6.00 ELAPSED 1180 coBR. CORR. ETT.  CONSTANY
TIEE  TREP.  HYDRO CORR. FACTO0R FACTOR 3 PIRER  DEPNE (186s) DAY, 106  3I0TAL
D .} K § {sis.) (C)  BEADIRG (COHTROL) { 3 L.cs 4 (an} DIAH.  SAMPLE
S 10 1§ 0 ssas38 (.00
s 2 10 20 0 ssazss 100 22.6 0 1.0 0.40 0.9 3985  10.555  0.01332 0.0433 -1.36 2.1
s 2% 10 22 Dssssss 3 00 22.6 .0 1.0 0.40 0.99 /.47 11047 0.01332 0.0256 -1.5% 2.9
s 2% 10 i) 0 sszssx 800 22.5 2.0 .1 0.40 0.99 29.5% 11703 0.01332 0.0161 -1.19 18.1%
t 26 10 39 0 ssasas 20,00 22.5 1.0 1.1 0.40 0.9 25.2% 12,185 0.01332 6.0104 -1.98 16.3%
t 2 1 18 0 sszzxs 000 221 22.0 1.03 0.40 0.99 22,48 12.523  0.01332 0.0061 -2.22 14.5%
T 2% 13 1§ 0 sessss 180,00  23.0 18.5 6.91 0.70 0.99 19,37 12.93% 001317 0.003% <348 12.5%
T 2 1n 16 0 ss33as 417,00 23.2 1.0 6.83 0.70 0.99 15,85 13.343  0.0137 0.0024 -2.63 10.2%
s 8 3 0 tesasa1dd0.00 218 15.0 1.3 0.20 . 0.98 1143 13871 0.01348 0.0014 -2.81 1.4

]
$3T3388LTITIssItIsIItISRInNIIaTesstIestEsstisstetIteIestastyssi st ITsstssinsiasstatIsstessstIsatItIItIIIILLIILIRILLLILIRLITLITLITILIIIILILILILIILAINILY
1PROJECT: BORSARTO/RI/TS/ID GOLDER A5SOCIATES IAC.

sPROJECT ROYBER: §13-110t TUSE: 208 DATE: 11/21/81 GEOTSCERICAL TESTIRG LABORATORY
!aﬂml: 1] BEVIERED B1: ) REDNORD, WASEINGTOR

SISTLssestItteIasnststsitrsettssrsssses st asrssnsuaRsasasstsesssaaTrsetIsatsTssssIIsRRLLLLILLLISITIIIATIIIIILLLILIRLALXIIILLLILESLLILILIILL



$huen X1 FOR MOISTORE COBTZRY OF S01LS
! ASTH D-2216
$HOEISEEEY FOR S1EVE ARD RYDRONEIER

TWORLSEEEY TOB DRY PREPARATION OF SOILS
t 4578 D-424
t UPDATED 3/20/80 BY D. 05TER

1 XXXX!"l!t"!”!!l!XlX"X"lt"l"!lx!l!8"("!"8"!8"!"!"t!"t!!tt!!t"!"lllt!l3"l!tlt!tltt!3!!"38!8!!""!"1"l"!l!"!"”l!t"utt*l!l

t ASTH D-422 (HODIFIED FOR YEXPERATURE CEABGE)

SPART A: BATURAL BOISTURE COBTERTSPART C: PIEE FRACTIOR NOISTORE PARY D: COARSE FRACTION BE ¢
4 s 3 : ]
$TUBE 8: 17 3TARE #: 34 STARD #: 2 $
$TAEL (g): 24.80 $AEE (g): 25.25 STRE (g): 85.11 !
$HOIST KT, (g): 11.72 sBOIST WY, (g): $5.35 sMOIST WY, (g): 230,24 !
3

4

$0YER DRY WY (g):
e

67.04 sOVIR DRY ¥? (g):
11.083803: -

54.63 30VER DRY ¥ (g): 227.41

2.452808: 2148

!t!!t!t!t!lltltt!!tl"!l3"!ﬂ"ll"!"ﬂ"l"8!l“t!tl"t"ll"lt"!!"!!l!3!”""!88!!l"lt!!“tllllt"ll"t"ll"l"!"n!l""8X!Xl"!tttlttllln"!ttul!

::xxuxunxmtnuxnunuxxxnxxxxnxmxxnxxxnnxxuuuuxnnnnnxxtxnxxtxnx:nxnxunnnxnxxnxuxtntnn

sPARY B:SEPARATION OF FRACTIONS $PART §: SIEVE OF COARSE FRACTION® SAMPLE: Po-2 3
' 3 BN NIse23IRIsss et tassRITIeststsItIItITaLILLILIIILLLL
IWEIERT T0TAL SIXPLE + TARL, AIR DRY (g): 361.01 ] COXOLATIVE PERCER? FIHAL BESOLYS s SIIE OF BIRINON MASS OF 3
INEISET OF AIR DEY TARE {¢): 108.43 ] WEIGBY (g) TIRER 351X PERCERY FIRER s LARGES? 4810 POR2IOR ]
INEIGET OF -810 TARE (g): 108.44 s s t PARTICLE REQUIRED t
SNEIGEY OF -210 TRACTION + TARE (g): 225.25 STARE (g) 95.10 S 100.0% ] ]
SNEIGET OF -930 YRACTION, AIR DRY (g): 115.81 I 95.10 100.008 2° 100.0% S 5000 s
INE1GET OF 4810 FRACTOR, AIR DRY (g): 1251 s 95.10 100,052  1° 100.0% s 7 4000 L
sOVER DRY REIGEY OF FIRES (g): 114.02 S o 95.10 100053 3/¢° 100.0% t 1" 2000¢ H
t0VL5 DEY KEIGRT OF COARSE FRACTION (g): 132.93 s 3 85.10 100.0%s  3/8° 80.2% LI 7/ 1000¢g ]
378 DRY RIIGET OF TOTAL SAXPLE (g): 24584 38 119.32 90.232 #4 1408 LT 500¢g ]
FIIITIITIIIIINININGNEISIIISINLISILIILIILNSANIILISIILINL 4 159.20 14,08t $10 £2.93% s '
TPARY F: ETDROMITER TEST OF FINE FRACTION L 3 186.76 §2.9%¢ 820 54.8% VHERTS ASTH REQUIRENERT? R0 ¢
H s PiE 201.95 54,358 $40 47.8% SELTLTTALTINLIILISLLLELLISIILLLILLS
t3TDRONETER 1TPIL: 1528 | 60 41.9% t 3
iEYDROMITER BONBER: 15-1515 3133assIsTILLLLALALILILILISIILISNE  §] (0 35.4%  DI0: B/) 1
TBEALER BOMBER: 1 $PARY G: SIEVE OB FIKE FRACTIOR ¢  $200 30.6% £ D3: R L]
1FLAST BDEEER: 1 t o 0.0438 28.1% t Ds0: R/ t
$SEECITIC GRAVITY: 2.68 ] CONDLATIVE PRBCERY & D.0255 25.8% t (o /A ]
SRR TESTRD: -$10 ] NEIGRY FIEER & 0.016] 22.5% t (: R/A 3
. 1. OF S0IL (g): 66.66 ] t 0.0103 20.2% ] 3
*CC24ECTED DRY MY (g): 67.02 $TARE (g) 15.86 t  0.0081 17.8% BIETEESILSIIIALILINLINSIILLSLSLLLL
‘Exe 1.00 LI ¥ 84.51 87132 0.0034 15.2% ] BOTES: ]
-STARTARD SOLUTION LI {1 91.85 16.0%r  0,0022 14.2% ] L]
2EED CORRECTION t B 98.20 §6.7%33  0.0013 11.42 ) 3
: s 1100 105.18 56.3%8 $ ]
© TENP. READ. £ 1200 110.23 48.7%8 ' t
19,10 5.00 R Ry Y T s Ty rTrTTTY
25,70 2.50 ELAPSED IER0 CORR. CORE. EFE.  CORSTART t
TINE  TEMP.  EBYDRO COBR. JACTOR FaCT0R I FINER  DEPIB (146s) DIAN. L0  IT0TAL

2 B | H {sin.) (C)  READING (CONTROL) t 2 L,cs 1 (m) DIAN.  SAMPLE ¢
t

25 § 18 0 szases D00 : |

25 $ 19 0 ssssss 1,00 22.6 3.5 3.87 0.40 0.9§ 46.27 10473 0.01332 0.0431 -1.3 29.1%8

2% ] 21 0 ssas38 300 22.5 310 .67 0.40 0.88 4108 11041 0.01332 0.0256 -1.59 25.8%8

2% § 26 0 essz3s §00 22,5 .5 N 0.40 0.85 35.88  11.621  0.01332 0.0164 -1 22.5%¢

25 ] 36 0 z3333 20,00 22.8% 25.0 3.1 0.40 0.98 3231 12,031 g.01332 0.0103 -1.99 20,218

2% 10 18 0 sssses 6000  22.6 22.% .87 0.40 .99 28.5%  12.441  0.01332 0.0061 -2.22 17.93%:

2% 12 k3 0 sszzez 19500  22.8 19.5 3.60 0.40 0.99 2018 12,933 0.01332 0.0034 -2.41 15.218

25 1 11 D ssexax 473,00  23.1 18.0 3.48 0.70 0.9 2.5 13.118  o0.01317 0.0022 -2.66 14.25¢

26 ] 18 0 raasszfdelon 1.9 16.0 3.84 0.20 0.9§ 18.1%  13.507  0.01348 0.0013 -2.88 11.4%8

:

D T Ly E R a Ry T E N LS E e LR R E NN T LSS I e e S EaeRr e e e 8T aaNNa s e TeaesEaassaeessassenasantysssssstanssssts
‘20JECY: MONSARTO/R1/ES/1D GOLDER ASSOCIATES IKC. :
"FOJECY BOMBER: 913-1101 1458 208 DATE: 12/2/91 GEOTECBNICAL TESTING LABORATORY
‘ICERICIAR: BF REVIEWED BY: -DO/} REDYORD, WASEIRGTOR ]

SERRITITIBITLIIIILILLITLLLI2LLLLLSS




;xxgxx:mmmmm:mmxxxmmuxxmxxxmsmmmxmxmmxxmm:xmmmmmmmmxlutmnmxmxxmxxmxmmxzxmxxmm
‘WORESEZEY FOR BOISTURL CORTINY OF SOILS $PARY &: EATURAL BOISTORE CORTERTsPART C: FIRE FRACTIOR HOISTURE sPABY D: COARSE FRACTION MOISTORE 3
: 851 D-2216 ' 3 t 1

;HOBXSBEEY FOB SIZVE ARD HYDRONETER $TARI §: 33 STMRE 8: 100 sTARE §: 3
; BSTE D-422 (¥ODIFIED FOR TEMPERATURE CEARGE) $1ARE (g): 25.03 sTARE (g): 14.05 STARE (g): 18.43
vKORESHERT ¥OR DRY PREPARATIOR OF SOILS tB01ST ¥1. (g): 93.95 sHOIST NT. (g): 41.43 sHOIST W1, (g): 181.86

3 1578 D-421 $0VEB DRY WY (g): 86.80 sOVIR DRY NI (g): 40.79 30VER DRY BT (g): 168.2

s OPDATED 3/20/90 BY D. OSTER 1 11.56%80%: 2.39%808: .48
.xmumummmmxmummmmmmnmmmmnmmzmmmummnmzmmmxmmxmmmmtmnummtmmmmumnx

0 4 o6 0 04 o o8

tPARY B:SEPARATION OF FRACTIORS $PAR? B: SIEVE OF COARSE FRACTIORs SAMPLE:  PO-2R
s : i SESETITLLLLLELITLSLILIILIRSLILILILILLLTSSTLLTLLIL IS8
:NEIGEY TOTAL SAMPLE ¢ TARL, AIR DBY (g): 319.W ' COBOLATIVE PERCERY FIRAL RESDLYS s S1IL OF NIRINON HASS OF 3
-NE1GEY OF AIR DRY 3ARE (g): 18.46 ] HEIGHY (g} TINER 3511 PERCERY FIBER t LARGESY 4810 PORTIOR 3
:NEIGEY OF -#10 TARE (g): . 18.43 ' ] s PARTICLE BEQDIRED L]
+HEIGHY OF -030 FRACTION + TARE (g): 205.35 $TARE (g) 18.45 S 100.0% 4 l
FEIGHT OF -#10 FRACTIOR, AIR DRY (g): 126.92 s ¥ 18.4% 100,058 2° 100.0% t S 5000¢ 3
HIIGHT OF 4210 YRACTON, AIR DRY (g): 114.36 s 2 18.45 100,052 - 1° 93.1% s 2 4000g 3
. "OVER DRY WEIGET OF FIRES (g): 123.98 3 1" 93.38 93.1%¢  ° 85.1% LI 2000¢ s
-OVER DRY WEIGRY OF COARSE FRACTION (g): 111.7% LI T D 112.13 Bh. 738 38" 82.6% 8 1000¢ 1
" QVER DRY WEIGEY OF TOTAL SA¥PLE {g): 235.70 8 8 118,58 §2.6%¢ M 15.3% t VL 500¢ 1
B3I ILESILSTSLTLILINLLNLSLSLLIIILLILISLS2222L2288LL (1 136.62 75,3352 #10 §4.2% ] t
PART F: BYDROMITEE IEST OF FIRR FRACTION LI B 162.88 64.23 20 56. 4% SUEETS ASTE REQUIREMERT? RO ¢
t PiB 180.47 55,713 40 §9.0% SEETTITLITTALIISEITLALLILILTILLELLS
‘BYDRONEYER ITPI: 1528 ] L S 3.5 ] H]
.BTDRONETER ROMBIR: 15-151% TTTITIIITITITIISLLLLITLIILILSLILILL 100 36.3%% s Dif: R/i 3
‘BSALER ROMBER: s sPART G: SIEVL OR FIBL FRACIION & 8200 2.9 s D R ]
:FLAST RUEBER: { s 8 0.0434 24,83 s D6b:  B/A t
'8P GRATITY: 2.n ] CONULATIVE PERCERT s 0,025 20.7% 2 Cu: N H
b ESTED: -$10 ] ¥E1GHY FIRER & 0.0162 1.9 s (s R/A H
¥0Is1 ¥Y. OF SOIL {g): 69.87 ] s 0.010% 15.1% 4 t
"CORRECTED DRY W? (g): 68.24 sTARE (g) 16.94 s 0.0061 13.2% SIERIITILITLILILLLALIILISLITLLLILLLL
‘Ba: 1.00 s 20 85.24 87.8%s  0.0034 10.6% 4 ROTES: 1
STARDARD SOLDTIOR LI 11 83.08 16.3%s - 0.0022 i L] ]
"IERO CORRECTION s 60 95.21 67.4%¢  0.0013 1.3% ] L]
3 st 100 106.5) §6.6%s ] 3
* TEEP. READ. s B200 113.56 §6.31 s 3
18.00 §.50 SIS s sEs Lt s e strss st esnsesesss s st ssetas s s sssestIISLILILLTILLILLIILLLILLIILLL
©25.30 6.00 ELAPSID 2ER0 CORR. CORE. EFF.  CORSTARY d
TINE JENP.  HYDRO CORR. FACTOR FACT0R 3 TIEER  DIPTR (146s) DIAN. 106 XTOTAL 3
[ 1 X § {sin.) (C)  BEADIRG (CONTROL) $ ] L,ca I {mn) DIAE.  SEKPLE 3
3
bi) 9 T Dsaes 00 ) ke
25 ] 8 0 ssssss 100 22.6 RS 1.07 0.4 0.98 36.7%  10.637  0.01332 0.0434 -1.36 2(.8%¢
b3 ] 10 0 sessss 300 22.6 29.0 1.07 0.40 0.98 32,20 11,318 0.01332 0.0288 -1.59 20,732
25 § 15 0 ssssxx §.00 22.% 26.0 1.11 0.40 0.98 21.8% 11,867  0.01332 0.0162 -1.78 17.912
25 ] M| 0 sassss 2000 22.5 ‘23.0 1.11 0.40 0.98 23.5%  12.359  0.01332 0.010% -1.88 15.132
25 10 1 0 ssxg3r 6000 22.5 21.0 1.1 0.40 0.98 20.6% 12.687  0.01332 0.0061 -2.21 13.25¢
25 12 33 0 sasass 208,00  22.9 18.0 6.95 p.40 0.98 16.57  13.119  0.01332 0.0034 -2.41 10.63¢
25 1n 10 0 ssae3s {B3.00 231 16.0 6.87 0.70 0.58 16,28 13,507 0.01317 0.0022 -2.66 8.1%3
26 ] 18 0 sa33231301.00  21.8 15.0 1.3 .20 0.98 11,38 13611 0.01348 0.0013 -2.87 1.3
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TECERICIAR: 1] REVIENED BY: kv 48 REDXOND, WASEIRGTOR s
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‘DRISEEET FOR BOISTORE CORTEEY OF S0ILS $PART A: BATORAL BOISTORR CORTERYsPART C: FIRE FRACTION BOISTORE #PART D: COARSE FRACTION XOISTUEE ¢
ASTE D-2216 ' 3 ' '
iDRISREL? FOR SI1IVE AKD EYDRORETER VIR H 15 SRR §: 11 $14BT §: 3 L
ASTE D-422 (BODITIED FOR TEMPERATORE CRABGI) $TARE (g): 25.18 STARE (g): 25.15 STARE (g): TS 1
‘ORISEELY FOR DRY PREPARATION OF SOILS $EOIST N1, (g): 86.46 3HOIST WI. (g): £5.25 sMOIST HI. (g): 170.84 2
4578 D-421 $OVER DRY WY (g): 80.29 sOVER DRY ¥7 (g): §4.30 sOVER DRY ¥T (g): 166.78 t
UPDATED 3/20/%0 BY D. OSTIR ) & 11.20%8%%: 2.43%801: 1.96% ]

B e Rt Tt r Rt Rttt i Rttt eatels s Ritleeestittiaetilisctiecttcitiientdessetesttiitertitittitcciettittpiizsitfitititectittettiiisttttitetititetsess
ARY B:SEPARATION OF FRACTIORS sPARY X: SIEVE OF COARSE FRACTIONS SANPLE: P0-3 B |
3 SEIEISTsssesL eSS LTLLSLTIIILILILLIIILIIIITLTTLIITIILLILLLL

/LIGEY YOTAL SAXPLR + YARE, IR DRY (g): 341.66 ' CONDLATIVE PERCERY 8 FIEAL RESDLYS s SIZE OF HIRIHCH BASS OF 3
:11GBT OF AIR DRY ITART (g): 108.48 3 KEIGRY (g) [MIRER  251lE PERCERT FIRER 1 LARGES? +#10 PORTIOR ]
‘EIGRY OF -610 TARE (g): 108.41 s 3 s PARTICLE BEQUIRED ]
<E1GRY OF -#10 FRACTION ¢+ TARE (g): 250.62 $TAEE () 1w s ¥ 100.0% t ]
‘1168Y OF -#10 FRACTION, AIR DRY (g): 142.15 st ¥ A 100,008 2° 100.0% t ¥ 5000¢ ]
‘T1GHT OF +810 FRACTON, AIR DBY (¢): 91.m T 140 100,08 1° 100.0% s 4000¢g L]
“VER DEY WEIGRY OF FIBLS (g): 138.78 L e 100.0%¢  3/4° 100.0% st I 2000¢ H
(VIR DRY WEIGHY OF COARSE FRACTIOR (g):  85.16 LTI .4 100.0x2  3/8° 53.43 LT 1000¢g ]
:YER DRY WEICHT OF T0TAL SAMPLE (g): 233.9% s 38 88.82 93.438 M Bl.43 LI 500g ]
L3333183838283033333222358 83533352382 828T8ALILLTLASIILILSE B 113.26 83438 110 11.8% ' ]
‘ARY F: HYDROMETER YESY OB PIEE FRACTIOR s 30 140.34 11.8% 120 64.3% SUEETS ASTM REQUIREMERT? KO ¢
s PA 150.31 63.3352 B0 51.4% $3332T3LTSIITILISIILILILLILLIRLRLLL

TDROBETER T1PE: 1528 ] LI 11 5.8 z L]
sYDROMEIER BDMBER: 15-1515 $3833332I32380288588SL8a883888 5100 {2.6% s D10 B/ t
:TARIR ROMBER: 2 sPARY G: SIEVE OF FINT FRACTION & 5200 3463 s D30 /A t
“LASI HOXBER: ] ] 1 0.0436 21.3% t Db0: B/ 3
3PP GRAYIT: 2.9 3 COSDLATIVE PERCERY & 0.0260 22.6% t  (u: B/ t
0. 1ESTED: -§10 ] L34} FIRER ¢ 0.0163 19.0% t (3 K/3 .l
0151 ¥1. OF SOIL (g): 66.78 3 s 0.0108 15.9% ] ]
'ORRECTED DBY NT (g): 65.20 $TARE (g) 90.0% s 0.0062 13.8% TLEILSLLLLILLLILLITITLLLLILLLLLLELL
5 H 1.00 LI Y1 96.84 89.6%s  0.0035 1.9 3 ROTES: s
-TARDARD SOLUTIOR $ M 103.12 80.0%¢  0.0022 10.7% t L]
-BRO COREECTIOR 3§60 108.81 1123 00013 8.4 ] ]
. 1 5100 116.58 5.3 L] L]
15¥P. BRIAD. s 200 123.83 48.233 L 3
19.00 B.50 BEIESaLITesTseassstasIssasNtIsRssasIsesseassseesesssatIRTsLssaNRsRLLLRLIILLIILIRIIIILLRRIILAILLLL
25.30  6.0D ELAPSED 1ER0 CORR. CORR. EFF.  CORSTAR? '
TIEE  YIMP.  BYDRO CORR. FACT0R FACT0R Y FIBER  DEPIR {T8Gs) DIAK. L0G  XTOTAL ¢

‘B X § {ain.) (C)  READIBG (CONIROL) t 3 L,ca I (ns) DIAK. SAMPLE 8

]

25 ] 28 0 aszs3s 0,00 - '

23 9 30 0 3as3ms 100 226 3.0 1.07 .40 0.84 38.05  10.719  0.01332 0.0435 -1.38 21,338

2 L] kY] 0 ssa02 300 22,6 8.5 1.0 0.40 0.4 35T 11451 0.01332 0.0260 -1.58 22.50

25 L] a 0 sasap8 .00 22.35 25.0 1.1 0.40 0.84 26,45 12,031 0.01332 0.0163 -1.18 18.0%2

25 3 8 0 ssazes 2000 22,6 2.0 .07 .40 0.84 2213 12,53 0.01332 0.0105 -1.98 15,918

2 10 28 0 ssuas G000 22.6 20.0 1.01 .40 0.94 19,30 12.8%1  0.01332 0.0062 -2.21 13.838

25 12 3 0 sz3ses 1R800 22.9 18.0 6.85 .40 0.94 16.5%  13.178  0.01332 0.003% -2.4 11.9%38

25 n 12 0 sxsa38 {63.00  23.1 16.5 6.87 .70 0.94 14,91 13,425 0.01317 0.0022 -2.6% 10.7%3

26 8 20 0 saseeal370 00 22.0 15.0 1.3 0.40 0.84 1170 13671 0.01332 0.0013 -2.88 B.4%2

3
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20J5C1: XORSARTO/RI/FS/ID : GOLDER ASSOCIAYES IRC. 3
30JECT RUHBER: §13-1101 TA5E: 208 DATE: 12/2/81 GEOTECERICAL TESTIRG LABORATORY 8
‘ICERIC1AB: .1} REVIENED BY: >00 REDEOED, WASHINGTOR s
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SHORLSEEET FOR MOISTGRE COBTERY OF SOILS
] ASTH D-2216
WORISEIET FOR SIEVE ARD EYDROMETER

3 ASTN D-422 {MODIFIZD FOR TSXPEBATORE CHARGE)

SNORLSHEEY FOR DRY PREPARATION OF 50ILS
] ASTH D-421
] UFDATED 3/20/90 BY D. OSTER

SPARY 4: BATORAL ¥OISTOBE COXTENTSPART C: FIHE FEACTION MOISTORE

L 4 3 .

tTARE §: 10 $TART #: 3 STARE O 9
TR (g): 13,14 S4BT (g): 24.59 3MARE (g): 13.28
SHOIST HT. (g): 30.67 sNOIST W1, (g): 60.27 SNOIST Y. (g): 117.82

49,13 s0YIB DRY ¥Y (g):
B. Lozt

S0VIN DRT WY (g):

59.41 sOVER DRY WY (g): 116.53
"y '

247 2.52%

SPART D: COABSE FRACTIOR ¥0ISTUE:
¢

P2 2220022822 8t ReeR ittt ittt atitnt e elietetrettligatsettetetetttetiietetetiigieietettetiiiitetiedtssts et ettt tedtttrittrateetasttetcetstitisits

$PARY B:SEPARATION OF FRACTIONS sPART B: SIEVE OF COARSE FRACTION® SAMPLE: -1
3 7 S s e Ras eeees st s L e s s IsTessstssaTIZILILIL
SNEIGHY TOTAL SANPLE + TABE, AIR DRY (g): 255.06 t COMOLATIVE PERCER? 3 FIBAL BESOLIS s SIIE OF NIRINODN MASS OF
SHIIGRY OF A1R DRY TARE (g): 108. 44 ] WEIGBY (g) TRIBER  SSIXE PERCERY FIRER t LARGEST +$10 PORTION
SHTIGEY OF -510 TARE (g): 108.50 3-: meent ¢ PARTICLE BEQUIRID
SNEIGHY OF -#10 FRACTION + TARE (g): 210.33 $TABE (g) 173.51 s ¥ 100.0% ]
SNEIGET OF -#10 FRACTION, AIR DBY (g): 101.83 LI 13.51 100,018 2° 100.0% ¥ 5000g
SWIIGET OF +#10 FRACTOR, AIE DRBY (g): “wn LI 73.51 100,033 1° 100.0% s T 1000
$0VIE DRY WEIGBY OF FINES (g): 99.38 s 1 13.51 100.0%8 374" 100.0% LI & 2000g
$07E8 DRY WEIGBT OF COARSE FRACTIOR {g):  43.69 s 13.51 - 100,058 3/8° 98.3% t 1000¢g
80758 DRY WIIGBY OF YOTAL SAXPLE (g): 143,08 s e 75.8 98,33t M 8.8 LT 500¢g
RSN ssIsT e ss IS IT RS LTSSTRILLSILLITILISSLEILISISS [ {] 83.20 93,213 $1 81_6! 4
SPART B: BYDRONEIZR TEST OB TIRE FRACTION t $10 99.84 81.638 820 64.5% $HEITS ASTM REQOIREKEET? RO
4 PA] 101,61 75,1!! 30 53,91 TTRELALLTLSLERTSEIRSSISLISSLTLSSS
SEIDRONITIR TTPE: 1528 $ LI [ 48.6% 3
SBTDROKETER FOMBER: 15-151% SETEILITELLLILLALATLISISLILILLLLLL  $100 {1.8% s D10 W/
BEALER ROXEIR: 801 sPARY G: SISVE ON FIRE PBACTION & 3200 u.n s D 8
.LASI ROMBIR: ] ] s 0.0429 36.2% t D0 W
SPECIFIC GRAVITY: 2.6¢ t COMOLATIVE PERCERY s 0.0257 29.9% (o LI
$PORTION TESTED: -$10 t WEIGE? FINEE & 0.0161 26.1% s (: i/
s¥0IST WT. OF SOIL (g): 66.41 ] : s 0.0103 23.6% ]
$CORRECTED DRY WY (g): 64.81 $TARE (g) n.1n s 0.0060 a1 EI88385LLATLILLTLILIITLLLILLLL:
: TR 1.00 t 20 1R 19.0%8  0.0035 0.2 3 KOTES:
- $5TARDARD SOLUTIOR T Mo B §6.0%8  0.0022 20.5% %
$2580 CORRECTION s I60 99.98 59.6%3%  0.0013 19.3% 4
3 : (I U 105.32 51.238 ]
t TINP. READ. T 1200 110.94 2.6%¢ 3
31910 8.00 T TSy s eyt te eyt s ettt sss s s sttt eRs L trsst It s LIIsILLIsIsLY:
$ 25,70 5.5 ELAPSED 1IR0 CoRR. CoRa. EFF.  CORSTARY
] TIHE TINP.  EYDRO CoBR. FACTOR FACTOR T PIEER  DIPTE {148s) DIAK. L0§  3T0T4L
1D 1R K H {sin.) (C)  BREADING (CONTROL) t ] L,ca I (n0} DIAE.  SANPLE
s 2 § (1] 0 sanszs 000
t 2 § i1 Dossasat 100 225 3.0 6.1 0.40 1.00 .48 10,391 0.01332 0.0429 -0 k.2
s % 9 Tk} 0 osssess 300 22.5 30.0 .11 0.40 1.00 36.6%  11.211  0.01332 0.0287 -1.5§ 29.5:
s % 9 18 D ossszss 500 22.5 1.0 8.1 0.40 1.00 32,08 11703 0.01332 0.0181 -1.18 2.1
s 2 10 0 0 ssssss 20,00 22.3 25.0 .11 .46 1.00 28.9%  12.031  0.01332 0.0103 -1.99 236
3 2 10 i D ssssss 6000 225 23.5 6.11 6.4 1.00 26.6%  12.217  0.01332 £.0060 -2.22 un
t 25 12 38 0 sazsss 176,00  22.8 3.0 6.60 0.40 1.00 26.0% 12,359  0.01332 0.0035 -2.45 2.2
s 2 n 13 0 sss332 53,00 23.1 22.0 6.48 0.70 1.00 25,13 12523 p.o13n 0.0022 -2.68 0.5
2% § 2 0 sass3s1361.00  21.9 22.0 6.94 0.20 1.00 23.8Y 12,523 0.01348 0.0013 -2.89 15.3%
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$FECIRCT: BORSARYO/RI/ES/ID
$PEQJICT RUNBIR: §13-1101
1TICERICIAR: 1]

1451:

208

BEVIEHED BY:

DA1L:

iv1% 68

12/2/31
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$KOBLSHEEY FOR BOISTORI COBTERT OF SOILS PARY A: BATURAL BOISTURE CORTERTSPART C: FINE FRACTION XOISYORE sPART D: COARSE PRACTION MOISTORE ¢
3 ASTE D-2216 ] ' s s

3 4578 D-42) $OVER DRY W1 (g): 60.66 sOVER DRY NI (g): 50.81 sOVER DRY ¥? {g): 108.6)

1 UPDATED 3/20/50 BY D. OSTER 1 14.363801: 2.0638M%: L1
BRIt ssesItastRaiaNsNRsNReRststRRsRALLRsRSLLILEAILLSTILIILIILISLITILILILLALLS

$ROBISEILY FOR SIEVE ARD HYDROKETER $TABE §: ARV E 23 tTARE 0: 1 3
s A5TE D-422 (MODIFIED FOR TEMPERATURE CBAKGE) $TBE (g): 25.08 STABE (g): 25.15 STARE (g): 10.76 :
$¥OELSEILT FOR DRY PREPARATION OF SOILS $EOIST N1, (g): 65.77 SUOIST W1, (g): S1.44 sNOIST NT. (g): 109.4) 1

4

4 peelitefitetitizitietttetdedtieiitotttictetiteiscttititittititseitsy

$PARY B:SEPABATION OF FRACTIORS SPABY B: SIEVE OF COARSE FRACTIORs SANPLE:  1D-1B t
3

SWIIGRY T07AL SANPLE + TARL, AIR DRY (g): 219.00 3 COEOLATIVE PERCEN? 3 TINAL BESOULYS s SIIE OF NIRINDE MASS OF 3
SHEIGRT OF AIR DRY TARE (g): 18.46 ] WRIGRY (g) FIEER  $SIIF PERCEBY FINER 8 LARGEST 4810 PORTION t
sNEIGEY OF -#10 TAEE (g): 18.47 3 3 ¢ PARTICLE REQUIRED t
SREIGEY OF -#10 FRACTION + TARE (g): 178.84 $1ARE (g) 11.3 S 100.0% ] ]
INEIGEY OF -#10 FRACTIOR, AIR DRY (g): 101.97 s ¥ 11.31 100,03 2° 100.0% L S 5000¢ 3
SWLIGBY OF +810 FRACTOR, AIR DRY (g): .17 t I & 1.3 100.0%8s  §° 100.0% s 4000g 3
SOVER DRY WE1GET OF RIRES (g): 99.33 LI b 1. 100.0%  3/4° 100.0% LI & 2000¢g 3
$0FER DBY WI1GBY OF COARSE FRACTIOR (g):  38.36 LI V] o .31 100.03s /87 97.5% s I 1000¢g 3
sOVER DBY WIIGEY OF 074L SAXPLE {g): 1371.88 LI Vi 14.79 91.5% M 922.4% Ly S00¢g t
BIIRTSITLINIALTITLILIALIIIRLISSTLILTISIILLTIILLLLLILIILNLS | 81.14 92,458 Mo 79.9% s ]
SPARY J: ETDROMETIR 7EST OF PIED FRACTIOR LI 311 85.00 79.9% 120 60.2% SKEETS ASTH REQUIREKERT? X0 ¢
3 s PM 104.53 75.9%¢ B0 45.1% BETETIIERLIILLLLTIALLAIIINLLLINLLL
3ETDROBETIR 11PI: 1528 3 t I 11 45.0% ] H
JBYDROXETER RUXBER: 15-1515 SITTETTILILTITIISASITILLIANILNNLSEL  §100 39.1% s DId: §/i t
SBEARER BOMBER: A $PARY G: SIEVE OF FINE FRACTION s  $200 32.6% t D3: Bk ]
ATLAST ROMBER: 3 ] s 0.0403 29.%% s D60:  B/k |
“OECITIC CRAVITI: 2.18 ] COMOLATIVE PEBCERY & D.0261 25.6% s (o §/A H]
JRYION TESTED: -1 L] NE16E? FIRER s 0.0163 21.9% t (s 1]} . ]
SKGIST WT. OF SOIL (g): 65.93 3 o 0.0104 20.7% s 4
sCORRECTID DRY ¥? (g): 64.60 $TARL (g) 76.5% s 0.0081 18.4% S3SLIRLLISLILLITLIAITLIILLILLILEE
$s: 1.00 LI Y1 92.46 15.4%8  0.0032 1.8 ] HOTES: H
TSTARDARD SOLUTIOR LI 1] 100.97 62.2%8  .0021 11.9% ] t
37580 CORRECTION s §60 104.73 56.4%8  0.0013 16.6% 3 L]
3 3100 109.56 48,918 L] L]
¢ 7I8P. READ. s 1208 14.75 40.9%s 3 s
318,00 8.50 BEEIEI RN Nttt s R ILsIaa st sRERssssLILILILILSsINISIILRESSISLLLIILILIILLS
125,30 6.00 ELAPSED 1580 CcoRs. CORR, EIP.  CORSTAR? 3
3 TINE  YEEP.  EYDRO CORR. FACTOR FACTOR g FIRER  DEPIE (336s) DI2E. LOG  II0T4L o
1 i X H {ain.) (C)  READIRG (CORTROL} t 2 L,cn I {ns) DIAK.  SANPIE
F H]
23 ] 5 0 sazs3s (.00 3

25 § 87 0 ss3333 100 22.¢4 30 1.15 0.40 0.97 36.6%  11.047  0.01332 0.0443 -1.3 29.2%¢

2 8 88 0 sasses 300 224 28.0 1.1% 0.40 0.97 32.08  11.539  0.01332 0.0261 -1.58 25.6%2

25 9 4 0 sssz3s B.O00  22.3 25.0 1.19 0.40 0.97 21,58 12,031 0.01332 0.0163 -1.718 21.9%¢

25 ] 16 0 ssszaz 2000 22,3 2.0 1.18 0.40 0.97 25,88 12,195 0.01332 0.0104 -1.98 20,73

2 $ 56 0 ssss33 6000 22.5 22.0 1.11 0.40 0.97 23,98 12,523 0.01332 0.0061 -2.22 18,432

b3 12 i 0 ssa3ss 218.00  22.8 2.0 6.9% 0.40 0.97 21.7% 12,687 0.01332 0.0032 =2.438 17.43¢

'} 1 9 0 sszzzs 493,00 . 23.1 1.0 6.87 0.7¢ 0.97 2243 12.687  0.0117 0.0021 -2.68 17.9%

26 8 17 0 saszasfdfl.00 217 2.0 1.4 0.20 0.97 20.8%  12.6817  0.01348 0.0013 -2.89 16.63¢

% 00 08 S0 00 26 0 W
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$PROJECY: BORSARTO/RI/TS/1D GOLDER ASSOCIATES IRC. 3
$PROJECT BUEEIR: §13-1101 1858 208 DATE: 11721781 GEOTECRRICAL TESTIRG LABORATORY o
$TECERICIAR: BF REVIENED BY: SR BEDXORD, RASBIRGTOR 1
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s¥ORISHELY FOR ¥0ISIDRE CORIEEY OF SOILS $PART A: BATORAL BOISTURE CORTERTsPARY C: FIRE FRACTION BOISTORE sPART D: COARSE FRACTION 01510z
3 ASTH D-2218 ] s 3
$¥OBISBEEY FOR SIEVE ARD EYDROXETER $TARE §: 36 sTiRR B: 1 STARE §: 5
: ASTY D-422 {HODITIED FOR IEMPERAIURR CEARGE) $TARE (g): 25.08 sTARE (g): 25.00 sTABE (g): 69.01
sHORISBERT FOR DRY PREPARATION OF SOILS s015T 1. (g): 101.96 s¥OISY WP, (g): 66.81 sMOIST ¥T. (g): 93.30
3 ASTH D-421 SOTER DRY B (g): 98,02 SOVER DRY WY (g): B56.74 sOTER DRY WY (g): 93.2¢
3 UPDATED 3/20/90 BY D. OSTIR N 5.32%80%: 0.17%8¥8: 0.25%
PSR F i d Rt ittt TR Rttt ittt el eseeatt ettt iitttadtttisigistiscedesesttiiiiisocteetteetittittotiieiftttettptteettetissttttotissstitttittioesss
sPART B:SEPARATION OF FRACTIOBS s$PART 1: SIEVE OF COARSE FRACTIONs SAMPLE:  HDF-1
H ] BEETIENEEsIRTILRILLSTILISILIISRILIILILILLALIILLLLTEILILILLILLS
SNEIGHT T0TAL SAXPLY ¢ JARE, AIR DRY (g): 206.04 ' CUMDLATIVE PERCERY? TI1BAL BESOLYS s SI13% 0F HIRINON MASS OF
SYEIGET OF AIR DRY TARE (g): 18.48 ] WI1GB? (g) RIERR  ¢511R PIRCZEY FIRER t  LARGES? +#10 PORTION
SKEIGE? OF -810 TARE (g): 18.42 s : ] ¢ PIRYICLE REQUIRED
$¥EIGEY OF -210 FRACTION + TARE (g): 181.23 $TARE (g) 69.04 LI 100.0% t
SNZIGET OF -310 FRACTION, AIB DRY (g): 102.81 s ¥ 69.01 100.038 2° 100.0% I 5000¢
SNETGRY OF +310 FRACTON, AIR DRY (g): .18 L I 69.01 100.0%3¢  1° 100.0% | S 4000¢g
$OTIK DRY NBIGHY OF PINES (g): 102.64 s I 69.0! 10003 3/4° 100.0% LI 2000¢
$OVER DRY NEIGET OF COARSE FRACTION {g):  24.69 s 69.0! 100.038  3/8° 100.0% LTI 1000¢
sOVER DRY WEIGHT OF TOTAL SAMPLI (g): 121.33 LIV 69.01 100.0%3¢ B4 100.0% T 38 SD0g
SITSTLRLSESNLLL RIS TSI RTILESLSIILISLLLILSILSILISILSILSILILE 1] §9.01 100.0%¢  #10 82.0% 3
$PART F: BYDRONEYER T3ST OB FIEE FRACTION B 31 91.97 §2.01 320 40.2% sHERTS ASTH REQUIREMENT?  VES
] PAB 93,22 81,023 HO IB,M $SETESERISSILTTSILLLISLARLSLISLLL:
$EYDROBETER TYPI: 1528 ] L S 11 8.3% ]
$EYDROXEYER NOMBER: 15-1815 SEIESTLTSTILLILLLANLLLSLLSSIL8SL  §100 .13 t Dig: 0.28

TALER ROXBER: 18 $PAR? G: SIEVE OF PINR EBACTION s 9200 1.1% s D30:  0.68

LASE RO¥BRR: 2 ] s 0.0517 1.0% s De0:  1.20
$SPICIFIC GRATINY: .52 s CUNDLATIVE PERCERY ¢ 0.0299 0.3% s Qu: {.29
$PORTION TESIED: -110 ] WI168Y PIEER & 0.0183 0.3% s (:: 1.3%
$H0IST WT. OF SOIL (g): 60.7% s s 0.0116 0.2% ]
$CORRECTED DRY WY (g): 60.69 $TARE (g) 10.06  0.0067 0.3% S3L34833232LLLLLTLITLITLLILILLLIL:
s 1.00 s 120 100.98 48.03%  0.0034 0.5% t HOTES:
$STARDARD SOLUTION LI I )] 111.38 22,038 0.0023 0.6% s
81580 COBRECTION s 160 124.55 10.2%8  0.0014 -0.3% )
L] s $100 128.44 .13 ]
s TEEP. READ. s 10 129.86 1.438 ]
s 19,00 1.% [2stetteiibistetiitisetttatttisitecttitoitteteditteiipteeiietttfittttiocstettistatttesotitetssl

12530 5.00 1LAPSED 1180 coae. CORR. IFF.  CORSTAN?

3 TINT TR¥P.  EIDRO CoRR. FACT0R FACT0R T FIEER  DEPIB  (14Gs) DIAK. 106  ST0TLL
] it 1 S {ais.) {(C}  READING (CONTROL) ¢ ! L,cz { {(as) DIAN.  SANPLE
g
LI 8 4 0 ssasss 000
B ] 46 0 seaxsx 100 2. 6.5 .18 .40 1.03 1.2 15,065  6.01332 0.0517 -1.28 1.0
s 25 ] 4 0 sezxzs 300 22.3 6.0 §.1% 0.40 1.00 0.4 15.147  0.01332 0.029¢ -1.82 0.3
T 2 L] $3 0 osasass BO0  22.3 6.0 6.18 0.40 1.8 0.4 15147 0.01332 0.0183 -1.14 0.3
t 2% $ $ 0 ssazss 20,00 22.2 6.0 6.2} 0.40 1.0 0.3% 15147 4.013W2 0.0116 -1.0 0.2¢
L B¢ 9 4 D ssezzz 6000 22,3 6.0 6.19 0.40 1.0 g4y 15147 0.01332 0.0067 -2.17 0.3
1 25 12 i 0 ssasas 229.00 22,7 6.0 .03 0.40 1.0 p.63 15,141 0.013%2 0.0034 -2.4 0.5
s 2% 17 8 0 ssazas 503.00 22.8 6.0 §5.98 0.40 1.09 013 1.7 0.01332 0.0023 -2.684 0.6:
s 26 ] 16 0 ss3zssfdll o 217 6.0 6.8 0.20 1.0% -0.43 G5 047 0.01348 0.0014 -2.85 -0.3
]
T L IS R syt st sy a st e s sass s st ssssssss sttt s s st et sttt st s st sssRRsIILSSLLRNILILIRILIIRILLILLL]
SPROJECY: HORSANTO/RI/DS/ID GOLDER ASSOCIATES INC.
SPROJECT ROXBER: 913-1101 TA5L: 208 DATL: 1171331 BEOTECINICAL BSTING LABORATORY
$TECERICIAR: L1} : REVIZHED BI: 2 0Pa REDNOED, WASHIBGYOR




BNy s T T s syt eI e s s et asessssIasssasssasestassstrsses:

3KORISBEET FOR MOISTURE CORTENY OF SOILS SPARY A: BATORAL MOISTORE COBTERTsPART C: FIKE PRACTION MOISTURE sPABY D: COARSE FRACTIOR XOISIODE:
t A5TH D-2216 3 ' 3
SWORISEREY FOR SIEVE 45D HIDROMETER $TARE F: FRH 1IN H 20 $74RE 8- 26
1 ASTH D-422 (BODIFIED YOR TEXPERATORE CBABGE) $T4RR (g): 25.01 STARE (g): 24.86 $TARE (g): 18.34
SNORESHEEY FOR DRY PRIPARATIOR OF SOILS 1M0IST W1, (g): 100.32 sBOIST W1. (g): 64.43 sEOIST WT. (g):  98.81
' 57K D-421 $0VER DRY W% (g): $6.55 $0VEE DRY WY (g): G4.24 SOVER DRY WY (g): 8.7
' OPDATED 3/20/90 BY D. 0STEB 0: 5.273808: 0.48%8N%: b.40%
S et eI e s T s I NN ey Ia NI eIttt iatsTssssIiazeiassiissItssasstnsReInIssasLsssaLIIIILILILLILL:
$PARY B:SEPARATION OF FRACTIONS sPART B: SIEVE OF COARSE FRACTIORs SAMPLE:  KDI-1)
s 3 SRR IR RS I IIRIETITIIIITLIIITIIIIILISLILLLLTLSILL:
SNEIGAY YOTAL SANPLE + TARE, AIR DRY (g): 215.40 3 COMOLATIVE PIRCER? 3 FIRAL BESOLTS s SIIE OF BIRJHO¥ MASS OF
SWEICET OF AIR DRY 1ARD {g): 18.48 ' VEIGEY (g) FIBER  #SIIE PERCENY FIBER t  LARGES? +410 PORTION
ANEIGHT OF -H10 T4BE (g): 18.48 L L t PARTICLE REQUIRED
$NRIGET OF -#10 PRACTION + TARR (g): 192.64 $TARE {g) 8.4 LI b 100.0% $
SWEIGHT OF -810 FRACTION, AR DRY {g): 114.16 ¥ 6.3 100.03s  ?° 100.0% s ¥ 5000g
SWEIGEY OF +#10 FRACTON, AIR DBY (g): 22.83 st T 6.3 100.0%¢  1° 100.0% LI 4000¢
30VEH DRY WEIGET OF FINES {1): 113.61 s T 6.3 100,053 3/¢° 100.0% s T 2000¢
tOVER DRY WRIGHY OF COARSE PRACTION (g):  22.M4 LI 6.4 100.0%s " 3/8° 100.0% t Yy 1000g
$0VER DRY WEIGET OF TOTAL SAMPLE (g): 136.3§ LI 76,34 100058 B 100.0% LI TE A 500g
TIIITITIIITLLATLIITLAILIIITLITLLLLLLLILLIILILLA2220L2882088 6.4 100,038 810 84.0% t ‘
$PARY F: BYDROXETER YEST OR FIRE FRACTION LI 3] 98.12 84.0%2 120 40.6% ANEETS ASTH REQUIREEERY? YIS
] s Pl 88.74 33638 KD 18.6% SIRIITIISALATITIITNIISITITLLLLLLL
$ETDROMETER TTPR: 1528 3 LI {1 8.5 3
$E1DRONETER RUEBER: 15-1515 BEIRRSISTLLNCATIITITRLSISLLISISLLL  §100 2.6% ¢ - 0.28
$ERAIIR AOMBER: 10 sPART §: SIEVE OR FIBE FRACTION s  #200 0.9% £ D30:  0.69
SFLAST RONBER: | $ t 00813 1.3% v De0:  1.20
$SPECIFIC GRATITI: 2.48 ' CONOLATIVE PERCERY & 0.0297 0.1 s Cu: 4.29
sFORTION YESTED: -1 1 KEIGH? FIEER ¢ 0.0182 0.7% s (o 1.4l
$BOISY ¥Y. OF SOIL (g): 69.07 s t 00115 0.7% $
$CORRECTED DRY BY (g): £8.74 “S1AEE (g) 102.83 s 0.0067 0.28 S3IREEESRLISILLATARITAIITIANNLING
thp: 1.00 LI M 138.3 48.3%¢ 00033 0.% s BOTES:
2STARDARD SOLOTION LI £ 186.3% 2,15 0.0023 0.2 $
1580 CORRECTION s 160 164.50 10132 0.0014 -0.4% $
3 s B0 169. 44 3.1% 3
t TEEP. RIAD. t 5200 170.81 1.038 3
$10.10 8.3 PSR LTy e ERIaIsiIaseeLess2IsI2ssssTsttitasststssststtTIsInsiIBIIIRILILLS
325,70 6.00 ELAPSED 1ER0  COER. CORR. EFE.  CORSTANY

3 TINE YIEP.  BYDRO  COBR. PACTYOR  FACTOR % FIRER  DEPMR {1&6s) DIAK. Lo6  XTOAL
1) B B H {sin.) {C}  TIEADING (CORIROL) t 2 L,cz 1 (an) DIsM.  SAMPLR
s B LT | 0 sssess Q.00
2 83 Qs L0 221 8.0 1.3 0.40 1.03 1.6% 14,819 0.01332  0.0513 -1.28 1.3
B U 0 sssest 300 221 1.5 1.36 0.40 1.03 0.8% 14801  0.01332  b.0297 -1.83 0.7:
B LI ¥ 0 ssssss .00 221 1.5 1.3 0.40 1.0 0.6 14901  0.01332  0.0182 -Lu 0.7
s 2 8 M 0 sesxzs 2000 22.1 1.5 1.3 0.40 1.03 0.83 14801 0.01332  0.0115 -1.94 o
B s U 0 sssz3z 6000 224 1.0 1.2% 0.40 1.03 0.20  14.883  0.01332  0.0087 -2.18 0.u
t 25 12033 0ossarar 23900 227 1.0 1.4 0.40 1.03 0.43 1498 001332 0.000) -2.48 0.3
s B n 1 0 sa3332 51000 22,9 1.0 1.08 0.40 £.03 9.5% 14983  0.01332  0.0023 -2.64 0.4
Tt 2 8 15 0 sasaa{21.00 217 1.0 1.52 0.20 1.0 -0.53  14.983  0.01348  0.00M4 -2.86  -0.4¢
1
B e LN E e e eyt aee et e seasass s astsssssesssssstssassssssstessstasssesesssstasssrassassetesssssrsssasases:
PROJECY: BORSARTO/R1/TS/1D GOLDER ASSOCIATRS IKC.
*PROJECT ROEBER: §13-1101 T8I 200 DATL: 11/21/81 GEOTECENICAL TESTIRG LABORATORY
$TRCERICIAR: L1 REVIENED BY: /) BEDYORD, WASHIBGTON
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BT e ey Rt d IRt e Pt d ettt et it s st a b bt tatntiviteviissseastiietitidsatttsdizedtnistinisviessrioqtciivasetistivtiviiossel
$PARY J: BATORAL OISTURE COBTERTsPARY C: FIKE FRACTION MOISTUBE sPART D: COARSE FRACTION XOISTUEE

sHORISEELT FOR MOISTORE CORIEND OF SOILS
: ASTR D-2216
SWORISEERT BOR SIZVE ARD EYDROXITER

t ASTH D-422 (NODIYIED FOB YEMPERATORE CBARGE)

*ROBLSBEET OB DBY PREPARATION OF SOILS
1 4578 D-421
] UFDATED 3/20/30 31 D. OSTER

$PART B:SEPARATION OF FRACYIONS
L

4

$TRE §:
$T4BE (g):
$E0IST Y.

(g):

sOVIR DRY WY (g):
Ml

3

36 $TilE 3:

25.08 *TARE {g):

101.96 sBOIST ¥T. (¢):
98.02 sOVER DRY W7 (g):
§,32%80%:

TESIIISResITesssitetssitsstsItIsnstsItastsstettsesrstrertsstsrsessatssetatstIsrtesiiitssiriirIaTIrIatsIIsiIsstIsIIsstITItIITIsILIIILTIIIIIILIIIILIL:

$PARY I: SITVR OF COARSE FRACTIORs SAMPLE:
BIIRSIREIEIIEITIEsITIIITIISLIITRIISIIILITILIIILTIILILTLLLLS:

HDF-1

1 $T4RE §: 5
25.00 sTARER (g): 68.01
66.81 EOIST WT. (g):  93.30
66.74 SOVIK DRY WY {g): §3.24

0173808 0.25%

12838802838 ReIRTias eIy e eI ITIIIsILIiIIissIIsIaIitaststIsiIsIILIatIesIIesIastaIIsstsiiatiseastnIIsstIsIIIIIIsLRILILLILL]

NIIGET T0TAL SAEPLE + TABE, IR DRY (g}: 206.04 1 CUMOLATIVE PEBCEF? FIBAL RESULIS s SIIE OF KIRINUY BASS OF
SNEIGEY OF AIR DRY TARE (g): 18.48 ' WIIGE? (¢) DMIBRR 511 PERCES? FINER s LARGESY +310 PORTIOR
SREIEEY OF -$10 TARE (g): 18.42 s : s t PARTICLE BEQUIRED
SNIGET OF -#10 FRACTIOR + TARE (¢): 1812 3TARE (g) £9.01 L 100.0% t
SWIIGET OF -$10 FRACTION, AIR DRY (¢): 102.81 t ¥ 69.01 100082 2° 100.0% L 5000¢
sNEIGET OF +$10 TRACTON, IR DRT (g): r{ A LI 63.01 100032 I° 100.03 T 40008
$0YEK DRY WRIGEY OF PINES (g): 102.64 s I 89.01 10003 3¢ 100.0% LANES & 2000¢
30VER DRY WEIGET OF COARSE FRACTIOB (g):  24.89 L b 88.01 108.082  3/8° 100.02 LI 1000¢
$(VER DRY WEIGEY OF YOTAL SAXPLE (g): 121,33 LI i §9.01 10005 84 100.0% LI S00g
$ITITLITTIIIITLITTITITILIIIAILILIISAILITASILLTLIITLLLLNNILINS B £9.01 100.0%5¢ 310 82.0% H
sPARD I: BYDROMETER TEST OR FIRR TRACTION : 1.9 82.03r 20 10.2% $NERYS ASTH BEQUIRENERT? YIS
] s P 93.22 BL.O3t B0 18.0% 13333382TTIITTITALTIIIITLLIALILL:
sEYDROEETER TYPL: 1528 3 LI (1] 8.3% ]
SEYDROMETIR ROEBER: 15-151% 1rssessRsRLRLLLILIIRLLLLLALILLILLEL  §100 Kb t Db 0.28
EAIRR HOMBER: 18 SPART G: SIEVE OF FIBE FRACTION * 8200 1.1} D3 (.68

, LASE RO¥BER: 2 1 t 0051 1.0% s D&b: 1,20

- SSPECIFIC GRAVITY: .52 3 CUNULATIVE PERCEET & 0.0299 0.33 s Qu: 4.28
$PORTION TESTED: -$10 L NEISH! PIEER ¢ 0.0183 0.3% LI 1.3%
HOIST WI. OF SOIL (g): 60.75 $ t 0.0116 1.2% 3
sCOERICYED DRY WY {z): §0.65 $TARE (g) 70.06 s 0.0067 0.3 SEESLLITILTLLLLTTILILITLLILLLLLS:
th: 1.00 LI 4 100.88 49,035 0.0034 0.5% t JOTES:
15T1EDARD SOLTTION LI £ 117.38 22.032  0.0023 0.6% 1
$IE80 CORRECTION s 160 124.58 10.23¢  0.0014 -0.33 s
3 LI $11) 128.44 3. 1
t TEEP. RRAD. s 1200 129.86 145 s
$10.00 1.8 3ot tti it itestsoatatiischoastottttetitiissstisortatisfetitolitodets iz eeetceis eeeteteesy)

S 32830 5.0 ELAPSED 110 CORE. Coae. EF¥.  CORSTANT

] TIXF TP EYDRO  CORB. FACTOR  EACT0R X PIEER DEPTR  (TEds) DIAL. L0 3074
1) n 5 {ain.) (C)  READIBG (CORTROL) t ] L,ca I {s) DIAE.  SANPLE
t 2% 8 & D 000
L 46 Qs 100 223 6.5 6.19 .40 1.03 1.8 15085 01332 0.0817 -1.28 1.0
T 25 8 48 Qs 300 203 6.0 6.18 0.40 1.03 0.4%  15.147  0.01332  0.0288 -1.82 0.3
B 8 83 Qsmay BO0 223 6.0 6.18 0.40 1.0 043 B.1Y 0132 0.0183 -1.1 0.3
B § §  Qsummar 2000 222 6.0 5.23 0.40 . 0.3% 15.147 801332 0.0106 -1.94 0.22
t § 45 pasuas G000 223 6.0 6.19 0.40 1.03 04T U1 001332 0.0087 -.11 9.3
T3 120 M Dmsaas 2000 227 6.0 6.03 8.4 1.0 0.68  15.141 001332 0.00 -2.41 0.5
t B 1 8 Qs in300 228 6.0 5.99 b4 1.0 0.77 15.147 001332 0.0022 -2.684 0.6
2% 8 16 0 ssassslll00 217 6.9 6.8 8.20 .0 -0.48 L5l GDiME 000U -2.85  -0.3
1
et e e iRt et te it eed ottt ittt iietitettieitit ettt it ttteettriieriittitectsiibeeseteiittiessetbsvittritectitssiasivatictietiiteittrstistiss
PR0JELY: SORSARTO/RI/TS/ID GOLDER ASSOCIATES IKC.
1F20JECT NUEBER: 313110 TAS!: 208 DaML: 11/13/81 GBOTECERICAL TZSTING LABORATORY
1TECERICIAN: 1] : REVIERED BI: 2 Pa BEDMORD, RASEIBGYOR




222 et de ettt Rttt ettt Rl ettt ettt ittt ittt ttetet ittt rtsetdiisotiiiictttesseetsissediiiteesitetetsetecettettstss

WORISEREY FOR HOISTURE CORTEND OF SOILS SPARY A: HATUBAL MOISTUBE COBTERTsPARY C: FINE FRACTION MOISTURE sPART D: COABSE FRACTION XOISTDE:
3 ASTE D-2218 t 3 H
SNORISHEEY FOR SIEVR ASD EYDRONITER TR 8 24 s10RE B: 20 TR 1: %
3 ASTE D-422 (CDIFIED FOR TEXPERATORE CEANGE) ST {g): 25.01 sTARE (g): 24,86 $TARE (g): 76.3
SHORISEEE? FOR DRY PREPARATIOR OF SOILS $0I5T N1, (g): 100.32 $KOIST WI. {g): 64.43 sHOIST WI. (g):  98.BY
3 1578 D-421 $07ER DET T (¢): 86.55 *0VER DBY WY (g): 64.24 30VER DRY BT {g): %6.72
3 UPDATED 3/20/30 BY D. 05718 e 5.273808: 0. 483203: 0.40%
beepttettieegtitittetttsteddotetitttetidntititetitastttctttofiiztiiittetiiectttettinilteietzieietttitatetetcieRetiteteeititsisstiistiociststifttieerititteHl
PARY B:SEPARATION OF FRACTIONS *PART K: SIEVE OF COARSE FRACTIONs SANPLE:  RDI-1A
3 3 t1208tateiiR23080008028888000032002328 8880002038238 ¢823937¢32¢8%H
SNEIGEY TOTAL SANPLE + TARE, AIR DRY (g): 215.47 ] CU¥OLATITE PERCER? FIRAL RESOLTS T SIIE OF BIRIHON ¥ASS OF
SWEIGHT OF A1R DRY TARE (g): 18.48 ] NEIGE? (g) DMIBER  oS1E PERCENY FIRER t LARGEST +410 PORTION
INEIGEY OF -#10 TARE {g): 16.48 $ $ t PARTICLE REQUIRED
$REIGEY OF -$10 FRACTION + 4BR (g): 192,84 1R (g) 8.3 LI 100.0% '
INEIGEY OF -#10 FRACTION, AIR DBY (g}: 114.16 s ¥ 16.34 100.0%3¢  2° 100.0% LI 5000
SNEIGET OF +410 FRACTON, AIR DBY (g): 2.8 L 7%.34 100,032 I° 100